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(57)[ABSTRACT OF THE DISCLOSURE] 

(Amendments Included) 

[SUBJECT OF THE INVENTION] 

Induction-hardening apparatus for tempering 
workpiece of thin elongate shape with which it is 
non-flat surface, and region for quenching 
exists in longitudinal direction with breadth. 

[PROBLEM TO BE SOLVED] 

High frequency heating coil body 100 which has 
heat conductor parts 110 and 111 formed so 
that it may be provided in position which it 
opposes to region 950 and may become shape 
of longitudinal direction of region 950 where it 
followed roughly in total range, 
induction-hardening apparatus for tempering 
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toi-*ftmi?-Y4r?bb&M t iHlLX workpiece W of thin elongate shape possessing 

<^5, #¥iEiX*M.^M^jffi]iz cooling jacket which is provided opposing to 

£#9***oT8EA*f*«*e95 region 951 and injects coolant for quenching to 

0, 951frfttEl-&mm&KVi<D which it is non-flat surface, and region 950 and 

y-fW&mX-tZtc&vmm®. 951 for quenching exists in longitudinal direction 

^A^fi 0 with breadth. 




[mm#<Dmm] [claims] 

[m#mi] [claim 1] 

#¥®"CJ.og^^|Bj(c/2:^ It is induction-hardening apparatus for 

9£rJ¥oT#IA*tfe^$£##?£ tempering workpiece of thin elongate shape 

"f&fttgL&RtkW — r&j&X with which it is non-flat surface, and region for 

m tZ>fc£><DMjmfcj$tA'&jg.~e&> quenching exists in longitudinal direction with 

o"C\ B5fE^^{cSt|S]-*-S{4a breadth. 

lZ&tfhtlR<>filj!fcffi}£cog:^ it comprises a high frequency heating coil body 

^iPl^B&^tSigic&^TB&f^o whicn nas heat conductor part formed so that it 
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may be provided in position which it opposes to 
said region and may become shape of 
longitudinal direction of said region where it 

followed roughly in total range, and a cooling 

jacket which is provided opposing to said region 

and injects coolant for quenching. 

Induction-hardening apparatus characterized by 

the above-mentioned. 



lmjkm2] [CLAIM 2] 

iijse^£ll^ir^yhf±, msZffi Said cooling jacket is provided in surface side 

Att&m%Z<D%iMW\£mmmt and back side of said region for quenching. 

^n^H^Zt^^mt-r^m Induction-hardening apparatus of Claim 1 

#mitm(DfrmmMAmWt a characterized by the above-mentioned. 



Iff M3] 

ft JfcJS 1 £fc f ± 2 IE *£c75 m ffl 8£ 

^A^fUcii, fillies— ^coa 



[CLAIM 3] 

Clamping mechanism which clamps two or 
more places of longitudinal direction of said 
workpiece is provided in induction-hardening 
apparatus of Claim 1 or 2. 
Induction-hardening apparatus characterized by 
the above-mentioned. 

[CLAIM 4] 

Said workpiece is center-pillar or cross member 
of automobile. 

Induction-hardening apparatus of Claim 1, 2 or 
3 characterized by the above-mentioned. 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



[0001] 



[0001] 

[TECHNICAL FIELD OF THE INVENTION] 
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[0002] 

i>mmm) a, &mfa&tt 



This invention relates to induction-hardening 
apparatus for tempering workpiece of thin 
elongate shape with which it is non-flat surface, 
and region for quenching exists in longitudinal 
direction with breadth like center-pillar and 
cross member of automobile. 

[0002] 



[0003] 

t^?>X\ 1998^10^ <fc9ig£ 
ft ± ft CD W j g £ ±& % fa ± £ -fr 



[PRIOR ART] 

Center-pillar (cross member is also nearly 
identical) of automobile is long object which was 
comparatively square in metallic plate and 
which carried out press molding like a gutter 
roughly. 

As shown in below-mentioned FIG. 1, not 
symmetric figure but width and height of this 
center-pillar also have partial protrusion rather 
than it is fixed. 

Moreover, this center-pillar makes thickness 
comparatively thin conventionally for weight 
reduction. 

This center-pillar was particularly used as thing 
with the whole thin thickness in light car. 

[0003] 

By the way, since it altered into new rank which 
let collision safety improve about specification 
of light car from October, 1998, the need that 
portion of this center-pillar also raises 
subcompact and strength has come out. 
On the other hand, about subcompacts 
including subcompact, since competition which 
lets the collision safety of the whole vehicle 
body improve is carried out in recent years, it 
tends to raise strength of portion of center-pillar. 
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[0004] 



[0005] 



[0004] 

In order to raise strength of center-pillar, it can 
consider method to thicken the whole thickness. 
However, then, it will be greatly contrary to 
requirement of weight reduction. 
Method by which reinforcing material is 
attached to back side of center-pillar by spot 
welding is taken there. 

As the latest method, it uses 
differential-thickness steel plate for reinforcing 
material, for example, only portion of which 
strength is demanded has some which raise 
board thickness. 

[0005] 

[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, it is while raising strength of 
center-pillar since weight of part which needs 
reinforcing material, and center-pillar becomes 
heavy, presence of reinforcing material had 
become failure of weight reduction to problem 
that it attains weight reduction as much as 
possible. 



[0006] 



[0006] 

Then, it considers making strength improve by 
carrying out quench hardening of the region 
which center-pillar wants to reinforce not using 
reinforcing material, without increasing weight 
of center-pillar. 

Induction-hardening apparatus which usually 
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mmm^y^t,Z<Dmm& equipped portion of center-pillar heated with 

Mm^^mz^xm^htz high frequency heating coil body and this high 

ty — cOgr^tc^ Affi frequency heating coil body with cooling jacket 

^&m^mM^^ii\^^r~yh which injects coolant for quenching is used for 

t&ffizLfzmmm%Ammfcm this quenching. 

10007] [00 07] 

r^,sI^jj^^Aigg{cffiv^.tx As a high-frequency heating device used for 

Z&mmammWikLXn. Mz. this induction-hardening apparatus, there are 

JiW^lO- 20886 l^$fifc three kinds of things currently disclosed by 

F$^&trhX\<^3mm<Dh(Dfch Unexamined-Japanese-Patent No. 10-208861, 

^ >o for example. 

1 0008 ] [Q008] 

l^B<Dmmmummmit^t, One-eyed high-frequency heating device has 

se^fgc7)gi6(C7p:£;ft<5J;5{C % ± transformer connected to high frequency 

^*~t°7-<D'mAMMtm®.<D heating coil body and this high frequency 

^(XX'Oh'b^mm^.'D heating coil body of movable-type smaller than 

ftmmm^J^&t. the whole region size for quenching of 

mm^^m^mm^ixZV? center-pillar, and high frequency oscillation 

^*RXfftfflifc3&mmMk&^ power source, as shown in FIG 6 of said 

-TZ>h(DX"foZ) a ^(nmmj&hnm gazette. 

mmii, miimm®.Mm=^^ This high-frequency heating device moves said 

fe&mmmt&<D]5miz?Q^X& high frequency heating coil body along near 

S>i$-tfr, Z<Dm, ZvmmmQm said region. 

^^^feicmmi&m ffi&mm- In this case, thing forwhich it supplies electricity 

S^iJcioT, HNfcfiiJ52£— high frequency current on this high frequency 

<Oti&frh^(D^xmtk1mm heating coil body, it carries out sequential heat 

LTi/K, <^;b&0<5#IWD^-t-5 of said region from one end to end of another 

h<DXfo%) 0 side, it carries out so-called move heat. 

1 000 9] [0009] 

2^B<DMfflifctiummm±, m Second high-frequency heating device, what 

fS^$&£0[2l7(c^$ix5J:^{c, -tr opposed and put in order two or more high 

t°y — <Dt%AM$i.%n%i<D frequency heating coil bodies fixed of smaller 
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^#^XJ;i3t'J^*H3ta:© than the whole region size for quenching of 

mmcDmmmm^^Zm center-pillar along longitudinal direction 

ttiMmz&iiitx&^Jjftlzm according to said region as shown in FIG. 7 of 

o^LTi^©^:^ sajd gazet(ei it has transformer and njgh 

©«ffl»*n»=i>f/H*lo|co£ frequency oscillation power source which attach 
l±yhT ^&i+<bizZ>h-7>xR even these high frequency heating coil bodies 
VmmWC%mmMk&fii-2,b and are provided one set at a time 

[0010] [00 10] 

3^B<nm®mnmmmi-t. m As shown in FIG. 3 of said gazette, the third 
lE^$S<^3^£,h,5 e fc?{c, ir high-frequency heating device divides two or 
— <D-mAtt£imi&<D more fixed high frequency heating coil bodies 
±(^J--^X^h^^^mm^(D smaller than the whole region size for 
®&<VmmWmm^,ufr*:,m quenching of center-pillar into 1st group and 
,v—?b%2? ^-ytlcft 2nd group, and has what has arranged 
ifX, mi^^-zfcD^mmum alternately high frequency heating coil body of 
^^i^tm2V/u-zf(0^mfBi 1st group, and high frequency heating coil body 
mm^^/^^BDmmmz^ of 2nd group according to said region. 
VT&K[C.8ZW:Uth<D&mLX Moreover, this high-frequency heating device 
1 ^l? 7 ^ ^^mmmmm has transformer change-over means (four IGBT 
?i. %immirsi—y<Dmmm*n etc.) to perform connection -change-over with 
m^^^i^micmmm^mib 1st transformer connectable with high frequency 
7^*t. m2^/u—y(D^m^. heating coil group of said 1st group, 2nd 
Mm=t^,i'fcmz&m?imfj:m2 transformer connectable with high frequency 
h7>-^ l^co^mmmmmm heating coil group of 2nd group, one high 
Z(Dm,mi£.3&MMMtWil& frequency oscillation power source, this high 
£Vm2?si<-y<Dm l mmum=> frequency oscillation power source, and high 
>i ^fcmt^mmVim&ftjhy frequency heating coil group of 1st and 2nd 
>^^^^!&(4o09lGBT^)i; group. 

Sr^LTV^ H(C, Z<Dmmm Furthermore, this high-frequency heating device 
tommm*. mtttb^^^kQ is mobile-type connection means to connect 
&mmm=H ^t^Mm-t^, said each transformer and each high frequency 
&®m&m^mk,-<D®Wim heating coil body, it has movement-control 
&tK^&<D&W)$:fflffl-tZ>&W] means to control movement of this mobile-type 
mffl^&b£#LX\,^ connection means. 
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[0011 1 [0011] 

^3oBOAflKJB»» 1K: In these third high-frequency heating device as 

*J^Ttt, MlEa«fl)IB4£*3 shown in FIG. 4 of said gazette, high frequency 

*««a£»DSft=i^ current is supplied electricity by time division in 

mcMLX. -toafetWOIIC , b*# order of that row to each high frequency heating 

mx-mmmm-mmmzriz, con body. 

[0012] [0012 3 

fc*J, :»3o S Offiffl&ftnftlg In addition, there is thing which is shown in FIG 
ffiKfi, til&&#<D®UZ7nitti 1 of said gazette and which made specification 
5 SPtt«£XLfcfc chang e jn part jn these thjrd h ig h . freqU ency 

-©-ffitt«£JEUifc©li, 3 heating device. 

oS^Ittilglcfcits This thing that made specification change in 
*««*«*«©»*lfiW>e>2 part excluded said transformer change-over 
®(®7*&te)tmjr-fztki> means while altering the number of high 
MSiLb^xty&^&Z^^ frequency oscillation power sources in the third 
Tci><D HfjfHiim^^5> high-frequency heating device into two pieces 

^ f±> «rHE^«<OBl2Jc:^$*t5 (illustration abbreviation) from one piece. 
■fcSlC, »Si-5ftfflaSAD»3^ As shown in FIG. 2 of said gazette, a part of 
*&M±<Dmm&-U 7yZ r-f supplying electricity of adjoining high frequency 
^ heating coil bodies wraps timing of said 

supplying electricity. 

10013] [0013] 

L^Ueris^ fute^fgoios However, in one-eyed high-frequency heating 

<Om l ®mmmW.X*\*^^* device of said gazette, shape of region for 

^7-©&A#*«i£©7EMfc quenching of center-pillar is complicated, and 

dSfllJB-c, ^/iOt^ofc^ttl^ since heat will be uniformly impossible if there is 

a**5^a&dSJ$-ic-C£fc^fc protrusion which particularly inclined, it cannot 

ft. BlTTsL^^iP^^yhJciJ: perform uniformly quenching after coolant 

&mxm '<%mmm'&<D%£X& injection for quenching by cooling jacket which it 

m— {C-t*#/«£V\, ^(Dfctb, mm does not illustrate. 

Mmo@©|BiJ|ttiii Therefore, it was not able to use one-eyed 

li*mfc&yt<D±>jr-- t°y-<D high-frequency heating device of said gazette in 

J£lfiBS<efcJ*«rJ$— KRAI'S order to temper uniformly wide range region of 
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fzMcm \< ^tfrX^Kfr-otz* center-pillar of said shape 

*3t, »»SC*©-C, 4o*M*m Moreover, since it is movable-type, heat time 

(U^TlimAmm) asfi<tf»d» (as a result, quenching time) will start long 

otL * 5 : K{C ' WESH&Offl Furthermore, control program of said movement 

M7n*7J*tm&-Qb&tbi i needs to make complicated control program, 

(c, -tr>^-tV-CD«^s^H whenever kind of center-pillar is altered, while it 

^-H5^ivc % toVktuMm-?*?? is complicated. 

^0014] [0 o 14] 

mm^m<D2-o @ c^/l^M In second high-frequency heating device of said 
m B -C? M: , wi 12 1 o S ay A jq & gazette, since heat with respect to center-pillar 
*D»»iSiJt«L-C,««Kt^ of complicated shape can be made more 
©•fe^-fc?7-fc:*f-#-S*D3a& uniform compared with said one-eyed 
&0i%-\z.1rZ>^tfrmmtiib^ high-frequency heating device, it can make 
®^Wev*?fri|J<:^s>Mc < fc5 uniform quenching state after coolant injection 
ttAfflftattttAtttOftAtttt for quenching by cooling jacket which it does 
£ri$— icfsri^s »jmxhZ> 0 not illustrate. 

^2o@oiS|iiISM^g^ Moreover, if second high-frequency heating 
M ^&k. mmmm (X>^X\*m device is used, it can also perform shortening of 
AH* ffl) <Vtemh*rmx*3bZ 0 ft heat time (as a result, quenching time). 
tzl-. 2o %(Dm®mmmW: However, two or more high frequency heating 
I*, mm^mmm^yu^ coil bodies are used for second high-frequency 
m^^X^Z<DX\ ^mmmaPA heating device. 

= Therefore, it becomes difficult to take space for 

V&m$i&mmmi:&m-ttt installing transformer linked to this high 
^^*^~** m &Zbtmmk frequency heating coil body and high frequency 
fc34§-£*>#H, \, 2o S cd^J oscillation power source in many cases. 
««flnSftsK«ii, ffiffiK;&qSfc=» Moreover, second high-frequency heating 
*'i'frkbn'Xknmmi&&n device will have many high frequency heating 
mt<D&&&<* ±fr<D=xYtfi$$ coil bodies, transformers, and high frequency 
tl:^</£oTU9 0 lie, 2o oscillation power sources, and the whole cost 
BVmmmQmmmt. mm®, will become higher it very much. 
mm.^^®i<Dm*^tL#>^ Furthermore, since second high-frequency 
^^-t7-©«gi3f5i:/j:o heating device has many high frequency 
tzmc s mmmum='>(/i>fc&® heating coil bodies, when kind of center-pillar is 
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■«t50ti^WW# altered, time concerning making installation 
° change of the high frequency heating coil body 

also becomes bigger. 

[0015] [0 015] 

Htjfc^$ScD3o S (Dmmmtum In the third high-frequency heating device (said 
mm. (S&IE-«Btt««HLfctO thing which made specification change in part is 
Sr^tf, ) c(±, m!22o @ cd^ included) of said gazette, since transformer and 
mmmmmtitm^X, bv> the number of high frequency oscillation power 
*t<mffli&.$£Mnffi.<D%i;&ffit,is sources were reduced compared with said 
tctctb^M:^^- — *±CD&W second high-frequency heating device, 
±ft<D=*xb<0&m&&£tix improvement on installation space and 
Ld»U ^OrW.JM.Jnmn improvement of the whole cost are made. 
fcZm^Z^tiUmWj: However, since it is unchanging with using two 
^^<OX\±>?~t°-7~-<nWmt/> or more high frequency heating coil bodies, 
&X£fcofcRHc, mmmm^ when kind of center-pillar is altered, time 
J^fr&llkmMJL-rZitDkai*^ concerning making installation change of the 
»*Mttfifc*5£LT;fc#V \ high frequency heating coil body is still large. 

[0016] t0016] 

**L*3on<DmmeHJBmmW. Moreover, if the third high-frequency heating 

(mm-nttm^l.tz^co^-t device (said thing which made specification 

tf. )&H?v^ mmmii. m change in part is included) is used, heat time 

ffilol^^KMStOS will be longer than case of said second 

£-«fc«?f±feL<-C*#5 (tn "Xm%A high-frequency heating device of what is made 

^fe<f#5)fe©w,|fE2 shorter than case of said one-eyed 

m<Omm&mmmm<Dm&X high-frequency heating device (as a result, it 

0f4Ai?><kJ5eo-CL*5. can also shorten quenching time). 



[0017] [0017] 

Sic, 30 i ©pJ^iKJoSRi^e Furthermore, in the third high-frequency heating 

{C±3V>T{4, mmb^^mi^^ device, presence of said transformer 

& J $ > &W}mW^m&<D&tE&3£ change-over means, movement-control means. 

teZ=ixbyO(DmmkteZ> 0 3 etc. constitutes failure of the further cost 

^B(n&mmummw.<Dmtz- reduction. 

&>t±m&-g.Ltct><DXi>, 2o£> Also by said thing of the third high-frequency 
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***mm*m*M*&Wimm heating device which made specification 
* St *?**** i X**=*xW change in part, presence of high frequency 
<s<Dfmmt?£<Si 0 oscillation power source which needs two, 

movement-control means, etc. constitutes 
failure of the further cost reduction. 

10018] [0018] 

**W^fc5Bttfi, Objective which is main of this invention, is 

<D±># — tV — ^W,t?lC, # providing the good induction-hardening method 

-^ta-CJ.og^ftjc/S^i^ and induction-hardening apparatus of 

ft^TmAftmmmfj>?fTEl-Z quenching working efficiency by comparative 

BmmR*kcD7-*<D&&<kk low cost which reconciled weight reduction of 

n&<Ofo±tt:miLZtttt& workpiece of thin elongate shape, and strong 

^{g=*h cmAi^mmm<DX^ improvement where region for quenching with 

m®mMAXm&£Vmmm% breadth at non-flat surface and in longitudinal 

Ail^lfttS £ b\0bz> 0 direction like center pillar of automobile etc. 

10019] t001g] 

[mm^m-r^tcbb<D^] [MEANS TO SOLVE THE PROBLEM] 

±iBfffl«4:#ft-#-5fca^ # m order to solve the above-mentioned problem, 
* W <D m J* m 1 ic m. 5 A m m. m induction-hardening apparatus based on Claim 
AMtt, #¥iflofi^ 1 of this invention is induction-hardening 
flfci£#!>*rl*oTi&A*ir*« apparatus for tempering workpiece of thin 
m&#&-rzWWl&Rft<D7- elongate shape with which it is non-flat surface, 
^^•mX-t^fc^<D^mm^X and region for quenching exists in longitudinal 

cfoo <. % §&f2^*S(cStrnl direction with breadth. 
-*"5ti:«*Ct9:it5>*Lj.o|JfrSE** It is characterized by having high frequency 
#«*^;frl&l©Bfc£t511}c*sv* heating coil body which has heat conductor part 
Xmfer>tzMVzbtj:Z£?>,zBl$. formed so that it may be provided in position 
ZftZtommft&Z^TZmm which it opposes to said region and may 
mmm^f/u^ nmmmcM become shape of longitudinal direction of said 
ftLXmtf(btU%Af%%;%im& region where it followed roughly in total range, 
*MftTZftmiS^yht&ffiz.X and cooling jacket which is provided opposing 
*5w££r#»£-*-5 0 to said region and injects coolant for quenching. 
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[0020] £0020] 

*&m<Dffi #.m2lZ&2,mmifc Induction-hardening apparatus based on Claim 

:$sAi£ilf±, |f J&iM.ll,zi3liZ,m 2 of this invention is characterized by providing 

se^SPv-r^yh^^ msZlM Att said cooling jacket in Claim 1 in surface side 

■^^i^iD^mmtMmmtiZWt and back side of said region for quenching. 

[0021] [0021] 

^Ig^cOff 5fc^3{C-0F,oiS?MI& Induction-hardening apparatus based on Claim 

iMA : &Wt. lH^iSlS7t{±2fe 3 of this invention carries out that clamping 

^<£>;ti/§Jf&ijlA^lL(c{;± % gtjfg mechanism which clamps two or more places of 

y^?^&^^fa<Dt$M.mf!n i k? longitudinal direction of said workpiece is 

^^^"^"S^^V^^fi^^tt^ provided to induction-hardening apparatus of 

^TV ^^k&tftWltT&o Claim 1 or 2 with characteristics. 

[0022] [0022] 

^IS0^coff3j$il4{c^5fiIjDi!S Induction-hardening apparatus based on Claim 

^A^'Sfi, ifjf2l7— S W) 4 of this invention is characterized by said 

S:coir>-^— ^.tzii^a^ workpiece being center-pillar or cross member 

>^—X'h5ZkZ&mk-tZ), of automobile. 



[0023] [0023] 

[^m<Dmm(DWm] [EMBODIMENT OF THE INVENTION] 

WT, fc5£fy](nW J i(D'M)&CDM Hereafter, it demonstrates induction-hardening 

B§(c^-5^^]^^A^S$rtgll apparatus based on 1st Embodiment of this 

~Hl3Sr#Batoo|$J,^-t-§ 0 m invention, seeing FIGS. 1-3. 

lltfc^ffl<D%$l(D'MM<Dff$M'iC FIG. 1 is rough isometric view explanatory 

^■5i§iiS|^S^A^g(C^VMbtb drawing for demonstrating positional 

Z>fafflWmf&=i^ s^W-tV 7>zf relationship, region for quenching, etc. of high 

^HkU— ?k<D{iL.m.?&&-i%,A frequency heating coil body, clamping 

ftMtv%i$,^%:fi&PM1-5fzi>?><Dffli mechanism, and workpiece which are used for 

P§#j£4 ; ?ILft&i 3 /iHh IH2fi;£:-3g#3 induction-hardening apparatus based on 1st 

(D^l(OmM<DMM<iZ^^MM Embodiment of this invention, FIG. 2 is rough 

lfet&A^\lllCffl\,^btL&Mffli& cross-sectional-view explanatory drawing for 

1)Um=i4 ^{^coMBMW-Ukfvi demonstrating positional relationship, region for 
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& s iff m -m. a m s ( c m ^ ^ *i 

!£0Ji[i]-e£>-5 o 



[0024] 



orS,JI]$t:t&Ai* 



^ ^ [o] ( ^ <o f% o x 2 o o ^ 
A*t^^^950 % 951^#?Ei- 

[0025] 

?-^wf±, ±1RiJ^£bi/j:o^:tfc 

3&lft^3So7tlB&M^900<t, r 

^»&li^g[59oo<^s#^r&] {c?a 

oTro|8§|i^gf5900(75«^^^ 

mj jc iB§-7k w- izm aft Lfc »§• to 

^:<7?/EE^cgR930, 931ir#>(b£: 
So M#tS(5900{4 % 35ffi£fS9l0 
-ecD^®^(5910cOPi^^T 
*ftf-MI3:L7t#JBgfS920, 921 
tfrhf£& 0 Xffi£f5910cDi|>sf2-e 

{5<b'/£<^or^5 0 #JffiS|5920, 
921Wi£i£|2 > mJfe-^^UfKiJ 



quenching, etc. of heat conductor part of high 
frequency heating coil body, cooling jacket, and 
workpiece which are used for 
induction-hardening apparatus based on 1st 
Embodiment of this invention, FIG. 3 is 
explanatory drawing for demonstrating 
clamping mechanism used for 
induction-hardening apparatus based on 1st 
Embodiment of this invention. 

[0024] 

As a workpiece W tempered by 
induction-hardening apparatus based on 1st 
Embodiment of this invention, it demonstrates 
center-pillar of automobile as an example. 
Workpiece W is thin elongate shape to which it 
is non-flat surface, and two region 950 and 951 
for quenching exists in longitudinal direction 
with breadth, as shown in FIG. 1 etc. 



[0025] 

Workpiece W is made up of the comparatively 
square pipe-like part 900 which turned with 
convex up, and eaves-like-part 930,931 of this 
planar shape roughly installed approximately in 
horizontal on both sides from end part of 
pipe-like part 900 along longitudinal direction of 
this pipe-like part 900. 

Pipe-like part 900 is roughly made up of 
upper-surface part 910 and side parts 920 and 
921 installed down from ends of the 
upper-surface part 910. 

The end of width of upper-surface part 910 is 
the narrowest, it is so large that it goes to other 
end. 
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!5i"'g<^oT^ *7t» ^E&n Height of side parts 920 and 921 has the lowest 
910(CfS, J t<D-M:^J?fa<D&'p end of the same side as said end, and it is 
l£_L-{Rij(C£j kteofz$zktiU9l 1 becoming higher it, so that it goes to other end. 
{^<DXof£^^%9lV,t±>^— Moreover, protrusion 911 (as for such protrusion 
}-!±il?8\ "P^<tiil^m 911, at least 1 part is usually provided in 
\±?SL'<-fhilX^ ''-So ) frWL'fthtlX center-pillar) which turned with convex up in the 
^-5o 5§ffi^911(i, 3?tg£f5910 middle of the longitudinal direction is provided in 
(0$E£Lfe&£ib&£?iZZ2'<ft>h, upper-surface part 910. 

X^^<DXltte<, ftiMlcTr-^X Protrusion 911 is not provided so that the whole 
IxJt'b.tvri^'Sa L/i^o-C, A® width of upper-surface part 910 may be 
§f3910f±, Iv-W-WiXfriZ)* Z<D&? occupied, and it is come together and provided 

^nm-WzK^cDU— ^Wfi, in one side. 

^M^^y'^^.j^Bi.XM^h, Therefore, upper-surface part 910 is non-flat 

tzhCDX&% 0 17— ?\V<DB surface. 

4£fi, ^fKcioTiiSM^'So Workpiece W of such thin elongate shape was 

formed by carrying out press molding of the thin 
metallic plate. 

Moreover, shape of Workpiece W usually 
changes with types of a car. 

[0026J [0026] 

2o£>afeA*tft£|i£950, 951 Two region 950 and 951 for quenching is 

it, :$:AlcJ;o-C3&S2:±ft*5'< portions which should raise strength with 

^WAXhiX, ZZX-ltWz.lt quenching. 

®&<oitkU900(D2-^>(D-fa$r>5-yb Here, it considers it, for example as two comers 

"t"5o o^O, i^AM^vM^950 of pipe-like part 900 roughly. 

fi.Jfrffi^StrJix ffl2lcisifZ>&i That is, region 950 for quenching is range to 

teAra£|S9 LOCDtp <Zs£. v )\>^W0 main slippage of side part 920 which follows 

^lalS^iU^cDiiaBlvC^I^SK conservative range and this range rather than 

iftl 9 20 CD <$>>L>^K)-&X<D%g, core of said upper-surface part 910 in FIG. 2 in 

WXh5 a ~-Jj. 1&7<ttMLfai&9 cross sectional view. 

51f±, ffimffiXlt. l32{C*;ttS On the other hand, region 951 for quenching is 

wiaZJzffi&>9l0<D t p'L>£ f 9t>£.%r range to main slippage of side part 921 which 

*)<Dmmio&UZ.(DUmiz.3 l \%m follows left-leaning range and this range rather 

<ftiJ®SIS921£>t» 'b%r<9-£X<Dffi than core of said upper-surface part 910 in FIG. 

\EX&>5 0 2 in cross sectional view. 
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[0027J 

*7t, & A*f*1fc**950, 951 
RWny — iryHD ffi 4$ fig £ l& i > 



[0027] 

Moreover, region 950 and 951 for quenching is 
spread and provided in main slippage portion 
except ends side of elongate workpiece W in 
FIG. 1 at longitudinal direction. 
When workpiece W of thin elongate shape is 
center-pillar, when strength is raised with 
quenching, desirable region is usually main 
slippage portion of longitudinal direction at least 
in this way. 

In addition, it has simplified some shapes of 
workpiece W mentioned above. 



[0028] 

100> % SaiE«AM*««951lCl 

at ffii -r § is s (cis ( t e» ti j. o & 

A*fft««9510fi^^iSiflD|^ 
£ $a BB f c *j v n x ft » o fc 78 ft i: 

^3*^si52io, 2ii&#-rz>ftm 

tl^Q^-Y/W^lOO. 200cOmM 

su(ia*«i&)^ h&k&a**-* 

fM950, 951iC*tfp]LT|S;}t^ 
^:^Affi^±n^L^nt^i--5^ 



[0028] 

Induction-hardening apparatus based on 1st 
Embodiment of this invention, high frequency 
heating coil body 100 which has heat conductor 
parts 110 and 111 each formed so that it might 
be provided in position which it opposes to said 
region 950 for quenching and might become 
shape of longitudinal direction of region 950 for 
quenching where it followed roughly in total 
range, high frequency heating coil body 200 
which has heat conductor parts 210 and 211 
each formed so that it might be provided in 
position which it opposes to said region 951 for 
quenching and might become shape of 
longitudinal direction of region 951 for 
quenching where it followed roughly in total 
range, power supply (illustration abbreviation) 
of this high frequency heating coil body 
100,200, and cooling jacket 300 (see FIG. 2) 
which is provided opposing to said region 950 
and 951 for quenching, and injects coolant L for 
quenching, clamping mechanism 500 which 
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^£*?£l; mm(0± * damps Work P' ece W - and control part which 
»M«*<T?m*miamW) performs control of the whole 

i^*™ 10 induction-hardening apparatus (illustration 

^^-17^^^ abbreviati °n). » has automatic carrying-in 

*c«(0^»)t,^^ apparalus (j||ustratjon abbrevjatj \ f 

h300^® ma ^ /H t 10 Workpiece W, automatic taking-out apparatus 
0*200mz* t X>m*K**1-Z (illustration abbreviation) of Workpiece W 
'^mm^mmm^mmt coolant concern apparatus (illustration 
<rl/m^^£ 0 abbreviation) with which supply etc. makes 

coolant cooling jacket 300 and high frequency 
heating coil body 100,200 grade. 

10029] [0029] 

&®mnm^H*100K. mA High frequency heating coil body 100 is with a 

****95O*-Er0*fla>c>ffi pair of heat conductor parts 110 and 111 for 

mmm-r^cD-Mmm heating in high frequency region 950 for 

#**110,llifc^^i» quenching from the front side, connection 

Zf t' 1L ^ m * 9 ~* C ° ndUCtor part 115 P rovided the direction 
W»>b«**ft;frrtlcff0«*L which keeps away from Workpiece W by 

X&iiJ>frtc&mWfrmi5k. making circuit connection in between ends of 

ao»#**HO, lUOttttfl these heat conductor parts 110 and 111 it has 

^MEffl«OM8AlM 3 supply side connection conductor parts 116 and 

4»1*100m<D*W h ?wc 117 provided toward current transformer for 

2£* TR * tWLfc **«** high frequency heating coil body 100 of said 

#ff*P116, U7£&*VCV^. power supply from other-end side of heat 

conductor parts 110 and 111. 

[0030] [0030] 

*0»**<BSllO, 111©*** Length measurement of heat conductor parts 
<fett, *A*f*«*950©ft^ 110 and 111 are nearly identical to 
*fll«0;+ffi«raU-C*>5 o M measurement of longitudinal direction of region 
#fcmi0f±#A;tt*«tt950 950 for quenching. 

O^Si«910^O««o|a2(c Heat conductor part 110 opens nearly constant 
*lt3*¥;frfa©*.i>f-rifi:>** intervals in position (position above [ near/ said 
J^SttltCWE^^iEOJ: / core ]) opposing near core of horizontal 
#toOtt«)|c*-£©IWM* direction in FIG. 2 of region in upper-surface 
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TZTf^^^ M part 910 of re 9 ion 950 for quenching, and is 

mmfrmim*teAttinmj& provided in it 

950cDm w m20ft<D®®<7>& Moreover, heat conductor part 111 opens nearly 
e#fl©**Wifi«frrtl«0; constant intervals in position opposing near 
HlCfc-^omiHfciBJttT&tt core of the height direction of region in side part 
5>tLT^S 8 9 2o of region 950 for quenching, and is 

provided in it. 

[0031]^ [0 031] 

m>mmuW\^<<, On the other hand, high frequency heating coil 
W\ teA*f«tflB*951*-to« body 200 is with a pair of heat conductor parts 
m»<b*mXJnm+*1t*»D- 210 and 211 for heating in high frequency 
Mnmmm&miO. 2llt.Z region 951 for quenching from the front side 
(Dtommft^lO, 211CD-^} connection conductor part 215 provided in the 
Wt:<7-*Wfr<r>&gfi>&Xfo iz direction which keeps away from Workpiece W 
&®&UtVX®\ft?ti1t®tiim by making circuit connection in end side of 
ftmiot. tomWfrmiO. 21 these heat conductor parts 210 and 211, it has 
i <OtemMfrbmV&*mia<Dm supply side connection conductor parts 216 and 
mmnm=4**200m<D*w 217 provided toward current transformer for 
hb-rwzfofoxmftbtitim high frequency heating coil body 200 of said 
*&fifl«tt»j*|f&216,217££*r power supply from other-end side of heat 
L TV>5„ conductor parts 210 and 211. 

[0032 J [0 032] 

M'mftmiO. 211<D&^ Length measurement of heat conductor parts 
fett,«IA*t**«9510ft^ 210 and 211 are nearly identical to 
XfoV+mtmftCXhZ. tom measurement of longitudinal direction of region 
*»»210tt»«|A*f*««95 951 for quenching. 

lWXffi«9J9l0rt<0««©SI2JC Heat conductor part 210 opens nearly constant 

intervals in position (position near said core) 

fl-f 5&«(liGffi*.frttiff<0± opposing near core of horizontal direction in 
#l6l©M)«CI&--£*>mW£r FIG. 2 of region in upper-surface part 910 of 
WttTSfcttkix-a^a, region 951 for quenching, and is provided in it. 

8ftW(#gB211f3\ ^A^r^ti^K Moreover, heat conductor part 211 opens nearly 
951<D®\m&921ft(Dm®<Dm constant intervals in position opposing near 
SljmtDtpbttKtftifa-r&Q: core of the height direction of region in side part 
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mzW-7£<Dmm?tmVxmi 921 of region 951 for quenching, and is 
htlX 1 ; > 3 Q provided in it. 

10033] [0033] 

fc*>\ anjRia»fSjEasi L0, ill, 21 In addition, it begins heat conductor parts 110, 
0, 21L£*6#fSi^&VJD$W7ix 111, 210, and 211, and each conductor part 110 
&100, 20O^#jg^*f5iio^ etc. of high frequency heating coil bodies 100 
fi, mtf*«i«PoRfBftf-C^ and 200 is formed with cylindrical pipes such 

as copper. 

rt«J»C»±, #jg<fcg|5ll0$?i#: Inside each conductor part 110 etc., it lets 
^^£fJ-r-57t^co^i(lff^^ii$ coolant for cooling conductor part 110 etc. itself, 
iXTi^-Sc pass. 

[0034] [0034] 

^Xltefofflfetom^'J/i'fclO Such high frequency heating coil body 100,200 

0, 200*5 £Zffei&GDif;£il^-Y<!r and the below-mentioned cooling jackets 301 

•yhSOl. 302{±, £fttf : BI*«L£ and 302 are attached to moving mechanism 

I'^WimffitzmVttlfCjftXb^ which whole does not illustrate. 

3 0 ZL<0&W}ffiffitt, 7 — 7W$: This moving mechanism has composition which 

%U^i^&mtZiiL9.(FJr&<DM?£ moves between said position (prescribed heat 

f£B)i» !7 — ?Wfr±-y^&j%-j;% position) which heats Workpiece W, and 

A&KJftflajAjLSR^Ialittflr. avoidance positions at the time of Workpiece W 

mkcDm&'&mirZMf&kteiX being set and being taken out after - quenching. 

[0035] [0035] 

ft£flv^r^h300?±, 4oo^£p Cooling jacket 300 is made up of four cooling 

$^r^h301~304a?P>fc5. ft jackets 301-304. 

£p^^yh301, 302Ji7-^W Cooling jackets 301 and 302 are front side of 

WMJ-e&oT, -tn-en«IA*r Workpiece W 

^^^950, 95lkttfa-fZ£o It is each provided in back side of said heat 

tC, msdMBmit^llO, 111. conductor parts 110, 111, 210, and 211 

210, 2Ll(Dlg'&imzWlVbtl, opposing region 950 and 951 for quenching, it 

mU&WiflkmiZ.WL'O tttftbfLX attaches to said moving mechanism. 

i^3 0 ? i niP> ; ^^r yr-303, 304 Cooling jackets 303 and 304 are back sides of 

it. V— ?W<DmmX3b^X, ^ Workpiece W. 
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*l^ft&A*tfftfll«95<>. 951 > 

*t ft -r z x o ic ± ms ( in m 

fft±I]v ; ^^.y^30i~304fi, !7 



[0036] 

^7>7°^.f»500f±, [H3{C7^$ 

5:^.S2o©s:^-&9J5io, 510 

<ts -cr>^:^^g|3510, 510COS 

^ f6j <d m mm <d ^ m <dwwhz 

hfrh?£Z> 0 £^£g|5510, 510 

its m^L^v^±^ib^$n 



It each attaches to earth base part (illustration 
abbreviation) opposing region 950 and 951 for 
quenching. 

In addition, since it enables it to correspond 
even when kind of workpiece is altered, cooling 
jacket 301-304 is each attached to said moving 
mechanism and foundation part so that 
positioning can be carried out angle, front and 
rear, right and left, or aslant. 

[0036] 

Clamping mechanism 500 is made up of two 
support-stand parts 510 and 510 supporting 
underside side of Workpiece W, and clamp arm 
mechanism 520 each attached to side face of 
outer side by the side of ends of longitudinal 
direction of these support-stand parts 510 and 
510 a total of four every 1, as shown in FIG. 3. 
Support-stand parts 510 and 510 are supported 
from foundation which it does not illustrate. 



I0O37] 

?7>Z?T-l*mm520lts 17- 
^WOJE^cS|5930(^/i{±931)cD 

^-521t s £^£SG510?MIijtg 

' < ~ 5 2 1 CO A ¥ f6] <o <P & 

tclt7-?iz>yhm<lLmiC&W}£ 



[0037] 

Clamp arm mechanism 520 is made up of 
these. 

Workpiece pressing lever 521 which it presses 
down from eaves-like-part 930 (or 931) top side 
of Workpiece W, support part 522 which is 
attached to side face of support-stand part 510, 
and supports rotatably center side of 
longitudinal direction of workpiece pressing 
lever 521, lever moving mechanism 525 where 
the front end is rotatably attached to base-end 
side of workpiece pressing lever 521, and which 
moves workpiece pressing lever 521 to 
holding-down position of Workpiece W, or 



8/23/2004 



21/55 



(C) DERWENT 



JP2000-256733-A THOMSON 

* 



Oo position at the time of workpiece set. 

[0038 J [00 38] 

?-*ft£Z.l"<-521tt s mW Workpiece pressing lever 521 is roughly made 

-M*<D%i1frUS2lAb^<D*®. up of main-body-section 521A of 

SB521A<0ft^#|fi]©ifijfeaF») rod-shaped-body, and axial-part 52 1B 

<Oififomfrb2zWL£ft,tZ$kU52 protruded from both side surface of center 

lBiri»e><e5o *fMfl5521A©3£ slippage of longitudinal direction of this 

ffiHMfCfi, l"<—&9hmm525 main-body-section 52.1 A. 

0«a*©«iap525Abl«:|HI«ii Through-hole 521 A1 for maintaining rotatably 

feiZl&W-$-Z,tcisb(D]g£llo2LAl below-mentioned axial-part 525Ab1 of lever 

fr&lfebfoX^ ^ 0 moving mechanism 525 is provided in base-end 

side of main-body-section 521 A. 

[0039] [0039] 

£*MB522f4, mL^tklcMi&Z Support part 522 was roughly formed in 

fttzh<DX~1b<0^<D<fc%%\M\z L-shape. 

f±, HTJfc!7 — ^|f$iU/<- 521 Through-hole 522A for maintaining rotatably 

<a*MB521B£El& £ £ic«fip axial-part 52 1B of said workpiece pressing lever 

-t&titb<D%&l522AfcsS:itt>tl 521 is provided in the front-end side. 

TV^So -CC^RFg|5522f± x t<D One pair of this support part 522 is provided so 

fcffiW&V— ^f?£;iu^— 521 that that front-end side may. come to both sides 

cOM(C5|$S«t9(C— ^iSffbix of workpiece pressing lever 521. 

[0040] [0040] 

Uy< — S3Pj$H$525f£, mffe^ Lever moving mechanism 525 is made up of the 
— ^tt»£;ti"<— 52l£7— drive-part 525A which moves said workpiece 

«^t¥$^.ii^-jJia*fcf4!7— ^ir pressing lever 521 to position at the time of 

■.yH#{iI[i£^®j$it<5ieSfj£fS5 holding-down position of Workpiece W, or 

25Ai, ^0|g®]§(5525A|rlH]iJj workpiece set, and the support-part 525B which 

i t£lz3iZ-Z)'£.W${l525Bkf)*b supports this drive-part 525A rotatably. 

£5„ mWi^525Ait y #f££|552 Drive-part 525A is made up of 

5Aa«t, QyK§|5525Abir75^ib^ main-body-section 525Aa and rod part 525Ab. 

So &fc%$525Aa<DffiiMMiZ Axial-part 525Aa1 for making rotatable 

f3\ ^:^SlS525Aai f$£r3cf#£B main-body-section 525Aa itself to support-part 
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525B{C*f LTdlgft g 

Tl/^So os/Ka5525AbC5c^-J± 

S2 J§ 7L 5 2 1 A .1 ic (U i/j £ |£ ( - 

^$tt-5|&gr J 525Abl ( t^oT^ 
-5, HsKjgf5 525Afi x #J;U+\ a: 

3£f£Sfl525Btf>$fc«Sfl|J{C{±, HU 
f2HbST>525Aal$r|fi]i))g?£{c{* 
i^^"5fc*<^S : FL525Bl^S|g{t 
<bnT^5o ^^Sf5525Bf±. -e 
cc>5fei^^|gf(j§(j525A«0^:^:S(5 
5 2 5 Aa © jSj ffiij id ^ 5 =fc 5 tC — *f 



525B is protruded by both side surface of 

main-body-section 525Aa. 

Front end of rod part 525Ab is roughly bent and 

formed in L-shape, it is axial-part 525Ab1 

maintained rotatably at said through-hole 521 

A1. 

Drive-part 525A is pneumatic cylinder and oil 
hydraulic cylinder. 

Support-part 525B is formed form I character 
roughly, the end is attached to side face of 
support-stand part 510. 

Through-hole 525B1 for maintaining said 
axial-part 525Aa1 rotatably is provided in 
front-end side of support-part 525B. 
One pair of support-part 525B is provided so 
that the front end may come to both sides of 
main-body-section 525Aa of drive-part 525A. 



[0041] 

fete ^(Dmf&u^(D-&m^m. 

— 5 2 1 f ± V — V ± y h • JSL V Hi L H# 

5o fTi/i£tf525AcD##;gf$ 
525AaCO— *j-(D#SR525Aair^ 
O^'L^CA^i, ByK8P525Ab 
0>$fcAB(ttSB525AblO>g488l5 



[0041] 

In addition, while clamp arm mechanism 520 is 
attached to support-stand part 510 so that the 
following concern may be formed, 
measurement of the component are designed. 
It does not contact workpiece pressing lever 
521 in principle with workpiece W set from 
upper direction in position (that is, state which 
had eliminated workpiece pressing lever 521) at 
the time of workpiece set and extraction. 
Moreover, core between axial-part 525Aa1 of 
pair of main-body-section 525Aa of drive-part 
525A [A points], and front end (it is also base 
end part of axial-part 525Ab1) [B points] of rod 
part 525Ab and core between a pair of axial-part 
521 B which are rotation axis of workpiece 
pressing lever 521 [C points] are designed so 
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©tt*B521Brao*.fcCC;*Ji that it may not stand in a line on straight line in 

ii^^^m^iZi i -WLm±iZ any cases. 



[0042] 

mmmmm (i*t i§) (±, 20 
id m m &.j]Qm=i -<^w-2oo 

[0043] 

c <d x 0 f c m & $ ft ais % w <o m 

J:5f^LT^A$ft5 0 ft*s, 
ttffitt, ^7>7 s a«500cD4o 
C017— ^tf$x.l/A- 521^17 — 

521«:«;ta_h«' 
fc#cft§)i:£ft, j.o, ffij^&fln 
SA=»^^ioo N 200ioJ;rj ? n%£|J 
^-r^yhSOl, 302^ N tfltZ&Wl 

mmxmmiiLWuc&m&ittbfL 
^j^gno^jcioxtT^ftSo 



[0042] 

Said power supply (illustration abbreviation) is 
equipped with two current transformers and 
high frequency oscillation power source 
connected to this current transformer. 
High frequency heating coil body 100 is 
connected to one current transformer, high 
frequency heating coil body 200 is connected to 
another current transformer. 

[0043] 

Thus, by induction-hardening apparatus based 
on comprised 1st Embodiment of this invention, 
Workpiece W is tempered as follows. 
In addition, initial state lets four workpiece 
pressing levers 521 of clamping mechanism 
500 be positions (that is, state which had 
eliminated workpiece pressing lever 521) at the 
time of workpiece set and extraction, and high 
frequency heating coil body 100,200 and 
cooling jackets 301 and 302 presuppose that it 
is moved to avoidance position by said moving 
mechanism. 

The following actions are performed by 
directions of said control part. 



[0044] [0044] 

&i\ a-^SlO, 510±(C-£- First, Workpiece W is set by said automatic 

(D±JjfaC?^ ry— ^wriSjffjjrei W) carrying-in apparatus from the upper direction 

^A^M(CctoTirs/h$ft5o ^ on support-stand part 510 and 510. 

7>^M^500c04oco57— ^ff Four workpiece pressing levers 521 of clamping 
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S<J i¥ -f -5 w i fCj; o T !7 — ? -tr y h 

*WMt, /£:t*:gf>930, 931©8P# 
0, 510#J(C40CO!7— ^Jf$^.u 



mechanism 500 are moved from position to 
holding-down position at the time of workpiece 
set, when drive-part 525A operates. 
Thereby, Workpiece W is clamped when portion 
of eaves-like parts 930 and 931 is pressed by 
four workpiece pressing levers 521 from the 
upperside side at support-stand part 510 and 
510 side. 



10045] 

SitfHm&a-f/UffclOO, 200*5 J: 
^ifJ-x-t^r-301, 302#, safe 

& wimm (c x o x m be m je <o m 

ffli£.Mm="(/l'ftlOO. 200iCfffj 
50, 951{C^J-LT^^cO,SjjSI® 

[0046] 

0. 95lP0&&A*fJfe£VCW cC 
Ml 10, 111, 210, 211{CflE 

o, 2io*sffiE{cia]c*rfti^5j: 

f±, *D*iai*S|Jll0, 210cOS;-/5fc 



[0045] 

If this clamp is finalized, high frequency heating 
coil body 100,200 and cooling jackets 301 and 
302 will be set to said prescribed heat position 
by said moving mechanism. 
Then, it supplies electricity to high frequency 
heating coil body 100,200 from said power 
supply at predetermined time, prescribed 
high-frequency heating is performed to region 
950 and 951 for quenching of Workpiece W. 
Since Workpiece W has thin shape, 
temperature of surface of workpiece W 
immediately after high frequency heating in 
region 950 and 951 for quenching and 
temperature of back-side are nearly identical. 

[0046] 

In addition, in the case of said supplying 
electricity, since between region 950 for 
quenching and 951 is not made applicable to 
quenching here, when direction of electric 
current which it passes in heat conductor parts 
110, 111, 210, and 211 is synchronized so that 
heat conductor parts 110 and 210 may 
constitute the mutually same direction, it is 
desirable. 
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^^h301-30475^^Sf]^L^ 
^950, 9olAi£ttMkt>*bt&Fl 

^mjA/^^A^T^T^^vy'^ 
fflf 50 0 (C J; o T!7 — ^W^ ±. ft? (7) 



[0048] 

950. 951(C^LT. IlSJDi 
^/W£l00. 2OO©A0f»3|»:gp 
110, 111, 210, 211«rl5»o 



This is because magnetic field to generate will 
be offsetted between region 950,951 for 
quenching when direction of electric current of 
heat conductor parts 110 and 210 is made the 
same and. 

Therefore, since induced current hardly occurs 
to region between region 950,951 for 
quenching, without excessive high-frequency 
heating is carried out, as a result, it is because 
excessive quenching is not carried out, either. 

[0047] 

Immediately after said heat, predetermined time 
injection of the coolant L is carried out 
substantially simultaneously from four cooling 
jackets 301-304. 

Thereby, region 950 and 951 for quenching of 
Workpiece W is cooled substantially 
simultaneously from both sides, quenching is 
finalized. 

it has balanced front and back of said cooling. 
Therefore, distortion at the time of quenching 
(deflection) is restrained. 

Moreover, Workpiece W is clamped as 
mentioned above by clamping mechanism 500 
near ends of longitudinal direction from before 
heat to the finalization of quenching. 
Therefore, distortion at the time of quenching is 
restrained also from this point. 



[0048] 

Furthermore, since it followed roughly and heat 
conductor parts 110, 111, 210, and 211 of high 
frequency heating coil bodies 100 and 200 were 
provided and heated in high frequency to region 
950 and 951 for quenching which exists in 
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^iX*mmami,1t<D'C.tfl longitudinal direction of Workpiece W with 
tiAtttolzm-fimMmam breadth, uniform high frequency heating, as a 
^^tlitA^S^o, io result quenching are performed to said 

t°7-<DJ:? longitudinal direction. 
^W3I^,7-^S In therefore, the case whose workpiece is 
ttfolC&&Ty'7t?<bili&& center-pillar, since intensity up irregularity 
■C^jfc^O iSiWC3S«€r_hJf portion is not made to longitudinal direction of 
©-id* workpiece, it can raise strength appropriately. 

1 004 9] [0049] 

tMAfi^TLtz'&.fyi'T'mm After quenching is finalized, four workpiece 

500©4o<OJ7-^*f$^^<- 5 pressing levers 521 of clamping mechanism 

21^^x.ii^&M^l7-^ir 500 are moved from holding-down position to 

5*-*9ffiUra«(o*«?!7--* position (that is, state which had eliminated 

If ^U"* — 521&S*a±tffc workpiece pressing lever 521) at the time of 

#AS)*-CJ£»S-e:e>ttT» workpiece set and extraction, you let it finalize 

^^HSfi^T^-tirfctLSo clamp state. 

[0050] [0050] 

^J^^A/j^TLTt^-^W Workpiece W which prescribed quenching 
ABUSES MiftttJSSB{cj:o-aR finalized is taken out by said automatic 
0ta**l5 o -r.©a . K<DP-fiW taking-out apparatus. 

#>3:*#-£Si5510, 510JiiCBfjfc Then, the following workpiece W is set by said 
£®J$5A^g(cj:o-Cir-yh£ automatic carrying-in apparatus on 
±i4©fcA»flstfS«9igUr support-stand part 510 and 510, the 

above-mentioned quenching action is 

performed repeatedly. 

10051] [0051] 

fA(Ommc09-^z^-t^m When altering into workpiece of another kind, it 

fCfi. 'J>%<bbmiffi&Mm=*>( exchanges high frequency heating coil body 

ft: 100, 200?±, mSL'&cD?- 100,200 at least for another high frequency 

?<?ftW;\Z'g£>-\tX&tit&ft,tc heating coil body formed according to shape of 

% t l<Omffl%LMm=i'(/i'fciZ&fe workpiece after alteration. 

irZ> 0 — *\ ^7>7Wf500?2, On the other hand, if shape of workpiece after 

&&®<D7-*<DMfttf3cWiS alteration adapts support-stand parts 510 and 
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«P5lO,510(cai^Sfc©-Cib 510, it is not necessary to alter clamping 
iU-£m^-r^mii^\L^L mechanism 500. 

<easf>« -fix&l^y-fVBtkli However, generally shapes of workpiece differ 
**§teft<e5^£##H, significantly in many cases. 

8B510, 510Jca^L*^>7-^ When altering into workpiece which does not 
l-flA^I^fi, P^^m adapt support-stand parts 510 and 510, it also 
m500b.mW&<D'7-?<njtm exchanges clamping mechanism 500 for 
i^fr tt ^mf&gtitcftlcD??^ another clamping mechanism formed according 
T^fSiC^&f 5 a to shape of workpiece after alteration. 

10052] [0052] 

*fc, ^£1)^-^/7-^(^301 — 304 Moreover, if shape of workpiece after alteration 

J±, ^W&<Dr7—?<DBmzm& is adapted, it is not necessary to alter cooling 

t5t©-e*ntfKJ5t5£.|! jacket 301-304. 

f±4^\ ftip^-Jr 5*301-30 When it alters into workpiece which can 

4©fc£.&KWffi-C*rJ£:*rtefc respond by angle and positioning of cooling 

T J-?lc&^.£ftt-iM^iz, ft jacket 301-304, angle and positioning recarry 

8t'tiLWtmmi,w.-i-.ft8£-tiLm out. 

mmx^m^m^-^izm What is sufficient is just to exchange for cooling 

5E£tlfci§°-{i'> J &^i-il^1"'2> jacket of size which adapts it, when it alters into 

■y-^X'tDtbitliS^y-yhiC&m-f workpiece which cannot respond by angle and 

tU:fi;i/\, positioning. 

[0053] [0053] 

tt*5, *&W<Dm<Dnifcv>Ml& in addition, it sets to induction-hardening 

f^SrWiJIISi^A^iEJcJo^ apparatus based on 1st Embodiment of this 

C ^£Pv"-f^-;/Hi, -g-|f4o> invention, it set cooling jacket to a total of four. 

Lfc#, T^J(02f®trlfH{C^c^ However, it may unify two lower pieces to one 

piece. 

plfg-efe^ 0 ^{c, #)J Moreover, it can also unify top side to one. 

BfJfE^^T'fllflf^Sr^ffl Further, for example, when size of case where 

1~5::<tfcJ;!9. &2*fc&>&*)5:$< distortion has not occurred not much greatly by 

«£LTVvfc^»^>g3MO* using said clamping mechanism etc., or 

£&&&l£*)fflMkftht£\t^m& distortion seldom poses problem, it can also 

^(-f±, TiM^tcli±M(D^m exclude cooling jacket of bottom or top side 
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[0054] 

oJ:v\ tztz U ^$&W<ommi& 
frit 15 &J X t < m ± L -f ^ fc 

t - j±mm a is: i # »st 



[0054] 

In induction-hardening apparatus based on 1st 
Embodiment of this invention, it set clamp arm 
mechanism 520 of clamping mechanism 500 to 
four. 

However, with design by said cooling jacket 
etc., when distortion at the time of workpiece 
quenching (deflection) is comparatively small, it 
is not necessary to provide. 
However, in induction-hardening apparatus of 
this invention, since it is aimed at thin thing as a 
workpiece and is easy to generate distortion at 
the time of workpiece quenching (deflection) 
comparatively greatly, or it eliminates correction 
work hours after quenching, also in order to 
reduce, as for clamp arm mechanism like clamp 
arm mechanism 520, providing is desirable. 



[0055] 

* 9 w r ~ *mm 5 2 0 *: 12 if 6 
Wait. ±^(DJ:olcmXMMtMm 
950, 95l(DX7^m^ia±^ 

■Zixt'tv 2 o T o U ± t i"5 kfr 

/tElK SB 9310111^ tHftl3o 
-fo-;'7>:7 p 7--A$St8520£i£ 

93i\m<D®.mmt\c^ -en-em 

o-fo^>;7V-A.m«520£ 



[0055] 

Number which provides clamp arm mechanism 
520, in the case like region 950 and 951 for 
quenching as mentioned above, it is desirable 
when it is each two or more at a time at 
eaves-like-part 930 and eaves-like-part 931 
side. 

For example, what is sufficient is just to provide 
near center ends side, when each providing 
every three clamp arm mechanisms 520 in 
eaves-like-part 930 and eaves-like-part 931 

side. 

Moreover, it may each provide every one clamp 
arm mechanism 520 in other-end side by the 
side of end by the side of eaves-like part 930, 
and eaves-like part 931 (that is, it may each 
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/ 2, mm 5 2 0*1* it TfcJ: Provide every one clamp arm mechanism 520 in 

ends side which become diagonal). 



[0056] 

950. 951cOV^ = n/i^-^-L^j£ 
^T— ^MtS520trl3:ftT^ J:V > 

^°/'-^mi»52o^aa{trt =fcV % 



[0056] 

Moreover, when tempering only either of region 
950 and 951 for quenching as mentioned above 
(it calls it "single-sided baking" hereafter), only 
region side for quenching is, it may provide 
clamp arm mechanism 520 at a time in the one 
ends side, with region side for quenching, only 
reverse side may provide clamp arm 
mechanism 520 at a time in the one ends side, 
and may carry out diagonal installation. 
Of course, also in the case of single-sided 
baking, it may install three or more clamp arm 
mechanisms 520. 



[0057] 

Mtr&^kn93 1 ffl \b<D W\Jjbh (C 

$r>93imicnzttz>?7^7° T —j^ 

M520O^:<tf±^-rut— f!c£ 

[0058] 

f±\ m^93 
0, 93l£?7^y-tZ(oxte<^ 

M 9 oo £^ ^ j; ? 



[0057] 

In addition, when both by the side of eaves-like 
part 930 and eaves-like part 931 provide clamp 
arm mechanism 520, it is not necessary to let 
not necessarily in agreement the number of 
clamp arm mechanisms 520 which it provides in 
eaves-like-part 930 side, and the number of 
clamp arm mechanisms 520 which it provides in 
eaves-like-part 931 side. 

[0058] 

In induction-hardening apparatus based on this 
invention, position which it clamps by clamping 
mechanism should just be position which does 
not become obstructive to quenching. 
For example, it does not clamp eaves-like parts 
930 and 931, but it may make it clamp pipe-like 
part 900 roughly in the case of Workpiece W. 
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© & b & « © s isi © mm JC 

8km<DV— ^Jf fry— 

#vr&ftZ*.Z>GLm.<D TW\Z !7- 
9 W CD S BE f £ g co T fflJj 



For example, what is sufficient is just to carry 
out additional installation of the support part 
which will attach said clamp arm mechanism, 
while supporting bottom portion of said position 
of Workpiece W to the position down side where 
workpiece pressing lever of clamp arm 
mechanism presses down Workpiece W while 
moving clamp arm mechanism like clamp arm 
mechanism 520 on both sides of longitudinal 
direction of installation position of Workpiece W, 
when considering it as composition which 
clamps near center by the side of ends of 
longitudinal direction of pipe-like part 900 
roughly. 



[0059J 



[0060] 

510b, CcDxf=j-£ fflSolO. 510 

<d m m -t) »e> % u l tc 4 o <d 9 =? > 
7T~-i»mmo2obfrt>f£z>bL 

m*.t£* £8r&«J5i(\ 51 
0i, :i<a£#-&«P51(\ 510<tS'J 

3c^-&ST>510, 510{C17— 



[0059] 

In addition, what is sufficient is just to form 
components of position which is easy to heat in 
high frequency with insulators, such as ceramic 
by which induction heating cannot be carried 
out easily, when providing clamping mechanism 
in position which is easy to heat in high 
frequency from heat conductor part 100 grade. 

[0060] 

In induction-hardening apparatus based on 1st 
Embodiment of this invention, clamping 
mechanism 500 presupposed that it is made up 
of support-stand parts 510 and 510 and four 
clamp arm mechanisms 520 protruded from 
side face of these support-stand parts 510 and 
510. 

For example, it is good though it is made up of 
support-stand parts 510 and 510, these 
support-stand parts 510 and 510, and 
mobile-type clamp arm mechanism of another 
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510, 5L0miCfi>gz_}£t?ztbt£ 



body. 



3, £/c, Hfjf2S'Jfls:cO#gfj^^7 

-<0»£\ £^i?£|3510, 510M 

g(5 5 10, 510Z'>S7cf±^ 
O#£f;±^£f-£g|$510, 510^65* 



[0061] 

A.*f #1^950, 951RU^AL 
0, 210<^g£tf>;fr|6]fi_tat<D«fc 

+B«:-re»-e-CfcJ:t\ loo 



In this case, after Workpiece W is set to 
support-stand parts 510 and 510, mobile-type 
clamp arm mechanism of another body will be 
moved to Workpiece W side, and Workpiece W 
will be held down in support-stand part 510 and 
510 side. 

Moreover, mobile-type clamp arm mechanism 
of said exception body is good also as what it 
not only holds down from top side, but is held 
down from bottom. 

That is, mobile-type clamp arm mechanism of 
said exception body is good also as what has 
thing of the form of a nail which it pinches from 
vertical direction. 

In this case, mobile-type clamp arm 
mechanisms of this another body after 
Workpiece W was set to support-stand parts 
510 and 510 are support-stand part 510, and 
every 510 and Workpiece W. 
(However, in this case, end of Workpiece W is 
put so that it may project from support-stand 
parts 510 and 510) will be clamped. 

[0061] 

In induction-hardening apparatus based on 1st 
Embodiment of this invention, when not 
tempering between region 950 for quenching, 
and 951, as for the direction of electric current 
of heat conductor parts 110 and 210, it is 
desirable to consider it as same direction as 
mentioned above. 

However, it shifts direction or phase which 
becomes mutually reverse. 
Moreover, combination of heat conductor part 
per high frequency heating coil object is 
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0. 210&#-t-Qmm&JiQM=*4 possible also except ±® 
t^k.mm *«J 1 1 1 , 2 1 1 * For example, it can also make it high frequency 
*+*mmWm=<(»*k\z.1r heating coil body which has heat conductor 
Swifc^TfiB-CifoS,, parts 110 and 210, and high frequency heating 

coil body which has heat conductor parts 111 

and 211. 



[0062] 

ft rfii fc 5 ££= 0 t#£e 



[0062] 

In induction-hardening apparatus based on 1st 
Embodiment of this invention, the number of 
region for quenching of Workpiece W is two, 
comprised such that it demonstrated that two 
were non-flat surface. 

However, at least 1 of surface of region for 
quenching is non-flat surface, and particularly 
induction-hardening apparatus of this invention 
has effective composition, when it exists in 
longitudinal direction with breadth. 
Therefore, at non-flat surface, one functions 
effectively, also when another is flat surface. 
Of course, three or more are sufficient as region 
for quenching, and it mentions later about four 
cases. 



[0063] 

Jto="f/l'ft:iOO, 200Ji, 2offi] 
-T^f^lOO, 200<C-£ive*;h,lo 



[0063] 

In induction-hardening apparatus based on 1st 
Embodiment of this invention, it demonstrates 
case where the number of region for quenching 
of Workpiece W is two, two high frequency 
heating coil bodies 100,200 were based on 
using it for heat simultaneously. 
However, it may use one at a time for heat. 
In this case, it can reduce to one current 
transformer each needed for high frequency 
heating coil body 100,200 a total of two per 
every 1 . 
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"(Vl'ffclOO, 200f2SiJ*<£>&c£>T? 

mm-fcB 117.2 l6ffl&V>—?W 
— AOif&igfagtfllO, 210(7511 

(±, Sjf^f^^iie, 2i6f B ^7 

— ^ W 75 »P> if [HJ $ -fr T £ g£ -J- ^ 



[0064] 

- g ^ ^- fS] t a; £ -3-5 ^ ^ 
i c is ( 1 5 % A ^ ig« <d m m X 

(¥^ 0 )©^'h(cj;oTS^lo 
©^A*d-*«Jtt4Uc^LT, 2* 



Moreover, high frequency heating coil body 

100,200 presupposed (hat it is separate. 

However, it is good also considering two as one 

high frequency heating coil body. 

That is, what is necessary is to make it bypass 

from Workpiece W between connection 

conductor part 117 and 216, and just to 

connect, when making the same direction of 

electric current of heat conductor parts 110 and 

210. 

What is necessary is on the other hand, to 
make it bypass from Workpiece W between 
connection conductor part 116 and 216, and just 
to connect, when making mutually reverse 
direction of electric current of heat conductor 
parts 110 and 210. 

Also in this case, it can reduce current 
transformer to one. 



[0064] 

In induction-hardening apparatus based on 1st 
Embodiment of this invention, it demonstrated 
case where the number of region for quenching 
of Workpiece W was two. 

However, width in cross-sectional-view state as 
shown in FIG. 2 

(Below; that is the range of region for quenching 
in direction orthogonal to longitudinal direction 
of workpiece calls it "region width for 
quenching".) 

Naturally installation number of heat conductor 

part with respect to one region width for 

quenching changes with these sizes. 

It is good also as 1 or 3 or more besides 

carrying out to two to one region width for 

quenching. 
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nH4~H6*#JHLooK*JT It demonstrates some examples as an 
5,4*^TOffi«TOS* induction-hardening apparatus based on 
ttfc«J*f±±i£©rt£{caS-Jv* 2nd-4th Embodiment of this invention, each 
•Cfljfifcf *U*«fct ^"C\ -t^lft^ seeing FIGS. 4-6. 

In addition, since what is sufficient is just to 
comprise fundamental composition other than 
the following composition based on the 
above-mentioned content, it omits the 
explanation. 

[0065] [0065] 

m4l**mWv>m2<DmM<DB FIG. 4 is rough cross-sectional-view explanatory 
J&fc{S3AAI2£&A&ee>ffi£l drawing for demonstrating positional 
mam*4^fr(Dto&Mft1®k9 relationship and region for quenching of heat 
— ?t<D{iLW.m&-%£?^Zt1g.mi£ conductor part of high frequency heating coil 
*-aftWi-Sfc*©«»6<jWf©« body of induction-hardening apparatus and 
i&Wm. m5l±*mmcom3<Dm workpiece based on 2nd Embodiment of this 
foVJ&teic&Zmffligij&Algm. invention, FIG. 5 is rough cross-sectional-view 
(Ommfcfima-tsutitnm&M explanatory drawing for demonstrating 
fcUkV — ?k<D&SLffl&'}MA positional relationship and region for quenching 
ftMtm^&mm-l- ZtHtowfam of heat conductor part of high frequency heating 
WWfEtaiftW® . msii^mn coil body of induction-hardening apparatus and 
v>M4(Dmfa<DJ&t&iz.ght)mm workpiece based on 3rd Embodiment of this 
&-8£A£im<omffli&.)mm='J/i' invention, FIG. 6 is rough cross-sectional-view 
fctomtomfcMkV—PbtotiLm explanatory drawing for demonstrating 
ffl&-%£Aft&.?%i$L$:i&»M-$-z,fc positional relationship and region for quenching 
<D % P§-6tl Wi 35 ffi aft SH HI X &> of heat conductor part of high frequency heating 
So tZtS, U—i7\i±M\^X^tz.U coil body of induction-hardening apparatus and 
-^W-C'fe5©t, -tcoS^-ft workpiece based on 4th Embodiment of this 
<&&mimikmCX*hZ 0 invention. 

In addition, workpiece is workpiece W which it 

has mentioned above. 

Therefore, shape of the longitudinal direction is 
the same as FIG. 1. 

[0066] [0066] 
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*&W<D®2<DmM<Dr;micm It demonstrates induction-hardening apparatus 
S«^&*«iAISKSr, nmm4& based on 2nd Embodiment of this invention. 

*MBLoo|fc0J1-5„ Z<D&<&lz seeing said FIG. 4. 

fi, ^W(nmivnm<omn\C In this case, it has provided high frequency 
&-5r^fe-*£Ai£^<£> I B,Jllig;&D heating coil bodies 100A and 200A with one two 
»&=-</UfleiOO, 200i|3|«Jc: % 1 high frequency heating coil bodily crush heat 
^<O^mmm^^M^tz'02 conductor part as well as high frequency 
^<ry)mf&mfcm^\^tzmmWi heating coil body 100,200 of 
*DB=-f/H*i00A, 200A£r!7 induction-hardening apparatus based on 1st 
— ^WScStffiJLT^ftTU^S, Embodiment of this invention opposing to 
fd L , iBi jj£ #Q =3 "-f ffc l o 0 WorkpieceW. 

A % 200Af£, 7-^W©4oOffll However, high frequency heating coil bodies 
A*f#t1HJ$960~963lC*rLT 100A and 200A let every one heat conductor 
iDi#f{:||!?riofoS|6i^ part oppose to four region 960-963 for 
"CiStf C I ^<5 a r^T:04o(7)^ quenching of Workpiece W, and it has provided 

A*J-£M£J£960~963f± % Ifrfii them. 

#ffi900a>2ooaas-#(E|4 Four region 960-963 for quenching here is in 
-CMiJ^960, &mtf96mib whole 2 corners (in FIG. 4, right-hand side is 
5o B&M^S{5900^)2ocoS 962 and left-hand side is 963) which leads in 
^m/)^^:ti^:tiicm<l&^k base end part side of two corner whole pipe-like 
S&930, 931<DmmmM\£mz>2 part 900 (right-hand side is 960 and left-hand 
^P.M-^<M4V-£W&962. side is 961 in FIG. 4). and eaves-like parts 930 
&®]fr963X~3bZ> 0 )£VhZ> 0 and 931 which follow each from base end part 

two of pipe-like parts 900 side roughly roughly. 

[0067] [0067] 

WfflaSAnJHla^/uflcioOAfi, ffi, High frequency heating coil body 100A is heat 

A^i>$Bi§£960£-^cD3HRij7^!b conductor part 11 OA for heating in high 

mmWmm^&tcfr<DlM>SMVf frequency region 960 for quenching from the 

S|5ll0A<b % $5A2t&^$c962£: front side, heat conductor part 111A for heating 

Z(OMW*bmm%ltom-FZ)ti in high frequency region 962 for quenching from 

tb<Dj]0mm&m 11 At, mtom the front side, connection conductor part 

5£frSPl 10A, 1 1 1A©— JffiFflSr provided in the direction which keeps away from 

V— ^Wrt^a^S^rfnifCif 0 Workpiece W by making circuit connection in 

feWc\^XWLrthMzfeWiM<&% between ends of both heat conductor parts 

(mTfk^mt, flOSftaHfrSSllO hoa and 111 A (illustration abbreviation), it has 
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supply side connection conductor part 
(illustration abbreviation) provided toward 
current transformer for high frequency heating 
coil body 1 00A of the similar power supply as 
said power supply from other-end side of heat 
conductor parts 11 OA and 111 A. 



[0068] 

M)Wl8LM$&^-4 VUffc200Af±, if t 

«S210A£, 8£A*rSlf8*£963£ 

*t>©^0i?ft:#j$a521iAi: % PfAOift 
a*ffc§B210A, 211ACO— AHm^- 
7 — ^W?) j£ £* -)j ft ( "if m 

■</V 2 00 Am <D ij \y > h f. ^>"^ 
!"^]^oT^it P>-Hfc & ffl & 



[0068] 

High frequency heating coil body 200A is heat 
conductor part 21 OA for heating in high 
frequency region 961 for quenching from the 
front side, heat conductor part 211 A for heating 
in high frequency region 963 for quenching from 
the front side, connection conductor part 
provided in the direction which keeps away from 
Workpiece W by making circuit connection in 
between ends of both heat conductor parts 
21 OA and 211 A (illustration abbreviation), it has 
supply side connection conductor part 
(illustration abbreviation) provided toward 
current transformer for high frequency heating 
coil body 200A of the similar power supply as 
said power supply from other-end side of heat 
conductor parts 210Aand211A. 



10069] [0069] 

AD 3ft 3* ft: 9$ 1 10A, 1 1 1A, 210 In order to let corner of Workpiece W oppose 

A,211AI^4o^r7-^ W © and to provide, along this shape of whole 

nmc^^x^-f^Hc^ corner, all four heat conductor parts 110A, 111A, 

Sfc*. Z.<Dftm-m<ommzte 210A, and 211A open nearly constant intervals,' 

oT, fe-J£<Dmffi&ffltfX®li and are provided. 



[0070] [0070] 

ftte*«E©»3©£*©7B|B Next, it demonstrates induction-hardening 
Ktfc3«JH&#EA2£tt£MiirSa apparatus based on 3rd Embodiment of this 
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®5&mmL^^mW-tZ>,, Z<D invention, seeing said FIG. 5. 
m&lZli, m3<nmm<DMMlC& In this case, it has four region for quenching like 
Z&mm%*.mm(®4mm)co case of induction-hardening apparatus (see 
m & t F] m iz 4 o <D ffi A M m m FIG. 4) based on 3rd Embodiment. 
i^fLT^So mAtt&m®9 About region 960 and 961 for quenching, it is 
60, 961{£ot>Tfi#ii-e<fc«5 0 common. 

fcfc'U mmm00<D2mm However, suppose that region width for 
i®mW\fr(b*:M'Hlzm<!&#: quenching of whole 2 comers which leads in 
SB930, 931cO^»j{cS52 base end part side of eaves-like parts 930 and 
o fl3B-flf©&A*t*«J(fc«S 931 which follow each from base end part two of 
it. mmAttPM®962. 963 pipe-like parts 900 side roughly is wider than 
(K4#fl8)J:9fcJ£*£U-t;K,-e said region 962 and 963 (see FIG. 4) for 
*t06A*fr*«tt964, 965>£o quenching, they are each region 964 and 965 

for quenching. 

10071] [00 71] 

&A*ffc«#960, 964{co^ About region 960 and 964 for quenching, high 

XlZ.tommftmiOB, 11 IB, frequency heating coil body 100B which has 

112B£W-r5A^&An8ft=i«</u heat conductor parts 110B, 111B, and 112B 

fcl00Bl££^xmmfr<bmm& heats in high frequency from front side. 

»£tL5o —3r, *A*f*fcHfc On the other hand, about region 961 and 965 

961, 965fcot,vCfi, AogWft: for que nching, high frequency heating coil body 

S&210B, 211B, 212B€r^-f5 200B which has heat conductor parts 210B, 

ft«KAD«l=-f/u«E200B{CJ:o 211B, and 212B heats in high frequency from 

xmmfrbmmmomzftZ)., front side. 

10072] [00 72] 

JjnmmmZLlOB^ 210Bfi, * Heat conductor parts 110B and 210B are each 

nmi4©iD^I^aillOA, arranged like heat conductor parts 110A and 

210Atia]«{cEK54xr, -tn 210A of FIG. 4, it each contributes to high 

-c^^A*t^0iSc96O, 96KC frequency heating with respect to region 960 

ft-tZ>frfflmmmc*r>?--fZ 0 and 961 for quenching. 

MmmitmilB, H2Bli,-t Each, from each surface of region 964 for 

ft< J t°tli)tA%iikvMS$i964<D&ffi quenching, heat conductor parts 111 B and 112B 

#>ibi§'&- , V&—fc<DfflffifrMrtx open nearly constant intervals, oppose and are 

MftLXmibtiX. mAMmm usually provided, it contributes to 
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high-frequency heating of region 964 for 
quenching. 

Each, from each surface of region 965 for 
quenching, heat conductor parts 211B and 
212B open nearly constant intervals, oppose 
and are usually provided, it contributes to high 
frequency heating with respect to region 965 for 
quenching. 



[0073] 

c~-c\ m m n£i]um=>4/i'fci oo 

B^MUgf££fUlOB~112B 
Sfi^f$2fUlOB~112Bco — i&k 

§pihb, ii2Bizmtvzmm> 

ii ib, ii2B£&?mm^tz.h 
cose, mmmfoffi i ioB£\£zm 

mi te mMSP tis (ft ^ 
-r -s r i as T-# 



[0073] 

Here, connection state in both ends of each 
heat conductor part 110B-112B of high 
frequency heating coil body 100B is as follows. 
Since supply side connection conductor part 
gets long each connecting with said power 
supply through supply side connection 
conductor part (illustration abbreviation) from 
end and other end of elongate heat conductor 
part 110B-112B too much from point of power 
efficiency in principle, it is not desirable. 
Electric current which flows for example, into 
heat conductor part 110B is shunted toward 
heat conductor parts 111B and 112B there, if it 
is made connection composition [that is, it is 
composition which serially connected heat 
conductor part 11 OB to what parallel connected 
heat conductor parts 111B and 112B] with which 
electric current which flows into heat conductor 
parts 11 1B and 112B joins heat conductor part 
11 OB when flowing backward, it can shorten 
supply side connection conductor part 
connected to said power supply. 
Therefore, it is easy to be compare power 
efficiency. 
Detailed connection is as follows. 
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[0074] 

M&MfamillB. U2BCD&- 

serif mmmzit. &mmmi>m 

-y W/-5 e i) > -5^ (S] ic -r m ^ 
it e o Jj |d] j c T if 0 ^ ^ $ -£ 
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[0074] 

II makes circuit connection of between one 
ends each of heat conductor parts 11 1B and 
112B towards keeping away from Workpiece W 
through connection conductor part which it does 
not illustrate. 

It makes circuit connection towards keeping 
away from Workpiece W through connection 
conductor part which does not illustrate 
between each other end. 
It makes circuit connection of between 
connection conductor part by the side of said 
end of the state, and ends of heat conductor 
part 11 OB towards keeping away from 
Workpiece W through connection conductor 
part which it does not illustrate. 
On the other hand, it connects connection 
conductor part by the side of said other end to 
said power-supply side through supply side 
connection conductor part. 
Moreover, it also connects other end of heat 
conductor part 11 OB to. said power-supply side 
through supply side connection conductor part. 

I0075] I00 75] 

fc*5, ^immiizn^tLX In addition, juxtaposing concern 

J o=fcV\ BP*,, #J;U±\ bmmVf It considers it as juxtaposing as [ 11 OB and 

SSI 1 OB. lllB*W.nb\^tr<0, 111B ] except this (i.e.. heat conductor parts), it 

ImWMfrmiO^ li2B£3£?y is good also considering heat conductor parts 

t\,XhX^\ 110 B and 112B as juxtaposing. 

[0076] [0076] 

mm&tteZtommfcU Moreover, the amounts of electric currents 

tmmmttetb^^M&MfcB which flow into each heat conductor part differ 

tXit, ^r1)UmMPfU\cmix^m in heat conductor part used as heat conductor 

mmfr$ktt<DX\ .£MIIc/£I:t part used as juxtaposing concern, and 
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t&Xttmm®^b<Dmmt:-M.M juxtaposing concern. 

mmt^mmfrmzyftn Therefore, it carries out heat conductor part 
Pxmh^f £ ^mmm^mX<0-b used as juxtaposing concern being nearer than 
i&ftlZi&m-tZmLXmmmn heat conductor part used as juxtaposing 
^ftorl^gp-ra, concern, and installing distance from region for 

quenching as required, etc., and adjusts the 
amount of high frequency heating. 

[0077] 

Next, it demonstrates induction-hardening 
apparatus based on 4th Embodiment of this 
invention, seeing said FIG. 6. 
n this case, it has two region 966 and 967 for 
quenching like induction-hardening apparatus 
(see FIG. 2) based on 1st Embodiment of this 
invention. 

However, quenching region width of region 966 
and 967 for quenching is spread, in the case of 
induction-hardening apparatus (see FIG. 5) 
based on 3rd Embodiment of this invention, 
high frequency heating coil bodies 100C and 
200C are that it should correspond to this. 
It should each have three heat conductor part 
110C-112C and 210 C-212C like. 
Heat conductor part 110C-112C . and 210 
C-212C set mutually moderate respectively 
intervals, from each surface of region 966 and 
967 for quenching, it opens nearly constant 
intervals, and is opposed and provided. 



(0077] 

*&966, 967^^LTl/>5 0 fete 
U 967CO-m 

(fclOOC, 200Cfi^3gP^<7?^3 
SK(!S5#IS)©»-g-oj:5jc^- 
-112C, 210C~212CS-^rU 
0C-112C, 210C~212Cfi, 

•e^t^ntis fc m g <d m m 
m*}Lxmnibnz) 0 



[0078] 

Mmm^LlOC— 112C, 210 

n<^xte*ftw<Dm3<Dmfa<D 



[0078] 

About distance adjustment from relation of 
connection and region for quenching of end part 
of heat conductor part 110C-112C and 210 
C-212C, it is similar with having demonstrated 
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»C^MfiftASl(H5 in case of induction-hardening apparatus 
**)©»#-CttWLfc«>*PI* (seeing FIG. 5) based on 3rd Embodiment of 

this invention. 



[0079] 

( H 4 ~ El 6 # os ) (7) « { c is ^ 

8ft='f/Wfcl00, 200£lo£Ut 

&SU10A, lllA*iJ:t^ADja3( 
&SP210A, 211Af±, -Zix^h 

HlA*Jj;t/*Df»aifraJ210A, 
211AO — *SIH]£E|jj*L/j:^# 

jvfrnw ftii^ f±maa sb© # u > k 



[0080] 
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[0079] 

In addition, in the case of induction-hardening 
apparatus (see FIGS. 4-6) based on 2nd-4th 
Embodiment of this invention, it sets, it makes 
two high frequency heating coil bodies like, and 
is good also as one. 

When it is considered as one high frequency 
heating coil body 100,200 of 
induction-hardening apparatus based on 1st 
Embodiment of this invention 
In this case, FIG. 4 Thing each parallel 
connects heat conductor parts 11 OA and 111 A 
and heat conductor parts 210A and 211A, it 
makes circuit connection towards keeping away 
from Workpiece W through connection 
conductor part which does not illustrate 
between ends of heat conductor parts 11 OA and 
111A and heat conductor parts 210A and 211A. 
Each other end may make circuit connection 
towards keeping away from Workpiece W 
through supply side connection conductor part 
which it does not illustrate to current 
transformer of power supply. 

[0080] 

Moreover, thing of FIG. 5 and FIG. 6 each 
parallel connects three heat conductor parts 
each similarly, it makes circuit connection 
towards keeping away from Workpiece W 
through connection conductor part which does 
not illustrate between each of the end. 
Each other end may make circuit connection 
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h^^izm^L^^m^Umm towards keeping away from Workpiece W 

mf*m&1tLX7-*Wfr*>&Z through supply side connection conductor part 

frZ>-JifoiZXi£®mm£l£Xi>£ which it does not illustrate to one current 

^° transformer of power supply. 

10081] t Q081] 

&>±.nmm<D*u>W7^xn In the above, it demonstrated current 
J.o^7t!±2oiLTaft^L7 t c^^ transformer of power supply as one or two. 
3oHJ;iLtfcJ;^ 3 ^^m<D However, it is good also as three or more. 
m3<Dmm<DBmiz&zmm$L In the case of induction-hardening apparatus 
&AiS«(ei5#«l)«o#£-, m (see FIG. 5) based on 3rd Embodiment of this 
xJ±\ ZJPSftW&SBllOB, 210B invention 

Srloco^u-^hh^v^jc^^U, For example, it connects heat conductor parts 
*0*U*fl:«IlllB, 112B^iJco HOB and 210B to one current transformer, it 
loo*i/>^ 7 ^| : gi| L( connects heat conductor parts 111B and 112B 
AD«l*j*aJ211B, 212B£HK to one another current transformer, and it may 
3iJoio(O^U>hh 7 ^{c^^ connect heat conductor parts 211B and 212B to 
ttUv ^ *3BWO*303Eft one still more nearly another current 
0>J&fflteiS3i««jfc&A£fll transformer. 

(El6#BS)OiJ^t>IW]#(c^j^ Case of induction-hardening apparatus (see 
«JO^mioC,210CS:l FIG. 6) based on 3rd Embodiment of this 
o<n*uyhh7y.x|c^iL, An invention is also this style. 
8tf**asillC, H2C£S'Jcoi For example, it connects heat conductor parts 
o©*^FF 7 ^«L, AD HOC and 210C to one current transformer, it 
f$Mfc%$21lC, 212C$rM(c.giJ connects heat conductor parts 111C and 112C 
Wlo©*^hh7>^lC^L to one another current transformer, and it may 
TfcJ;v\, &&W<Dm3j3£&&4 connect heat conductor parts 211C and 212C to 
<£>$i)&<DMM\zmz,mfflm%*. one still more nearly another current 
HS«(®5j3j:Via6#fig)04i transformer. 

a- , ^^5A/|s]^|{cfth,cDffi^.^-tp in the case of induction-hardening apparatus 
TthfflfeXfoZ, (see FIG. 5 and FIG. 6) based on 3rd and 4th 

Embodiment of this invention, other 
combination is made similarly natural. 

[0082] [0082] 

&&VR<D&S3<D&fe<oM1& In moreover, the case of induction-hardening 
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f-£S5fsiJ?J&:tj!A^'g(!D5# apparatus (see FIG. 5) based on 3rd 
B) <DWi&, fimMfctt Embodiment of this invention 

HOB, 2lOB^lo(Dti^>\-hy For example, it connects heat conductor parts 
^*tC«|fcU MW-M&Ulll 110B and 210B to one current transformer, it 
B, 21 lB^'J(^>locD^7U'>hh7 connects heat conductor parts 111B and 211B 
M^MW-^ 112 to one another current transformer, and it may 

B, 212B3rH{C#JC9io<75#U->' connect heat conductor parts 112B and 212B to 
Fh-7>^.(c|gML"Ct)J;V\ 3f.ife one still more nearly another current 
W<Dm4<DMm<DWmic<gf;Z>m transformer. 

Ml&mK'^m. (M6mM)<Dm-£- Case of induction-hardening apparatus (see 
t>lRj£6(c, fflz_l-£^ tiumMfe&ll FIG. 6) based on 4th Embodiment of this 
IOC, 210C^rlocD/jU->r-h7 invention is also this style, for example, it 
>-^.{cg^L x 11 connects heat conductor parts 110C and 210C 

C, 2llC£-£ l J^loc9#t/>hh7 to one current transformer, it connects heat 

M&Mfc&l 12 conductor parts 1 11 C and 211 C to one another 
C, 212C£rHtcSiJ<7>lo<7}#!/> current transformer, it may connect heat 
hh : 7>'*>iC&m i l,Xh£i<\ conductor parts 112C and 212C to one still 
VM<VW>3$3£Xf^4<D^!fe<DMM more nearly another current transformer. 
i^W^m^^MA^M.{^o^sX In the case of induction-hardening apparatus 
Xim6mm)<DiM^-, hh^/vls] (see FIG. 5 and FIG. 6) based on 3rd and 4th 
$kiC{&CD%B.?*-£-io J &-h "Th£T-&) Embodiment of this invention, other 



Z<DXoic, 3ocojSi^)^^p2ft=2^' Thus, when current transformer was each 

/^{fc^bic-^fo-^fcjji'i/^^i/ provided every three high frequency heating coil 

*£:I2i:r6>, 3oc75iBljlzS^o?-ft bodies, it should each differ the amount of 

^i/^fo^k'iZMi-MMIk&^ti electric currents which it passes every three 

JziXs&te-ofzij^k-t&ZkfrX*^ high frequency heating coil bodies. 

6C9T\ 2.^><D-^v i^YYyy^<D Therefore, it is finer than case of two current 

iM^X'Oh^^m^KlJQ^mcom transformers, and adjustment of the amount of 

SE* S ^Stfektto heat is attained. 

[0084] [0084] 

<C*s % *3Sm(D'mL'~WZ4(Dmfc In addition, it sets to induction-hardening 

(DMBlz&Z>gifflm%AmWiiZ apparatus based on 1st-4th Embodiment of this 



combination is made similarly natural. 
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invention, heat conductor part presupposed that 

it forms with cylindrical pipe. 

For example, it is good also as a square pipe. 

In this case, thing [ that cross section is roughly 
more nearly rectangular than tetragon roughly 
(thing flat to Workpiece W side) ] is more 
desirable to uniform heat of wide range (wide 
range in direction orthogonal to longitudinal 
direction of workpiece), as a result quenching. 
Furthermore, it may attach metallic plates (what 
has width larger than said surface), such as 
copper, by brazing etc. to surface by the side of 
workpiece of said square pipe. 



[0085] 
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[0085] 

By the way, it sets to induction-hardening 
apparatus based on 1st-4th Embodiment of this 
invention, as when heat conductor part 
constitutes shape where it followed roughly in 
total range of longitudinal direction of region for 
quenching, it demonstrated by case where 
region for quenching is continuous. 
However, since hole is provided in the middle of 
longitudinal direction of region for quenching, 
region for quenching may constitute 
discontinuation (that is, discontinuous). 
In this case, what is sufficient is just to form heat 
conductor part in order to prevent overheating 
for edge of said hole, for example, so that 
portion of said hole may be bypassed. 
In addition, such a case is case where heat 
conductor part constitutes shape of longitudinal 
direction of region for quenching where it 
followed roughly in total range. 
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Moreover, it sets to induction-hardening 
apparatus based on 1st-4th Embodiment of this 
invention, it demonstrated it that workpiece was 
center-pillar. 

However, if thing of thin elongate shape to 
which it is non-flat surface, and region for 
quenching exists in longitudinal direction with 
breadth like center-pillar, of course is 
workpiece, it is clear that mentioning above 
becomes similar. 

Therefore, about case where cross member 
nearly identical to center-pillar etc. is workpiece, 
it omits the explanation. 

[0087] 

[ADVANTAGE OF THE INVENTION] 

As explained above, induction-hardening 
apparatus based on Claim 1 of this invention is 
induction-hardening apparatus for tempering 
workpiece of thin elongate shape with which it is 
non-flat surface, and region for quenching 
exists in longitudinal direction with breadth. 
It is characterized by having high frequency 
heating coil body which has heat conductor part 
formed so that it may be provided in position 
which it opposes to said region and may 
become shape of longitudinal direction of said 
region where it followed roughly in total range, 
and cooling jacket which is provided opposing 
to said region and injects coolant for quenching. 



[0088] [0088] 

.fco-C, /£3§fJfJcofi Therefore, it compares case of 
KJHi&*jlAI£ilC04§-£-lcfi N V£ induction-hardening apparatus based on Claim 
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1 of this invention with case of 
induction-hardening apparatus using one-eyed 
high-frequency heating device of said gazette 
demonstrated by PRIOR ART, (1) Possibility of 
performing quenching to longitudinal direction 
uniformly, even when shape of region for 
quenching is complicated, (2) Control program 
of induction-hardening apparatus and 
mechanism about movement when it is easy 
and ends are unnecessary, and it is 
cost-reduction possibility of, (3) It can shorten 
quenching time. 

[0089] 

Moreover, it compares case of 
induction-hardening apparatus based on Claim 
1 of this invention with case of 
induction-hardening apparatus which used 
second high-frequency heating device of said 
gazette, (1) High-frequency heating device is 
compact and it is installation ease, (2) 
High-frequency heating device is low cost, (3) 
Even if kind of workpiece is altered, exchange 
time of high frequency heating coil body is 
short. 



[0090] 

Hie, *mwmn*muz-m&m 

( ffi I E- m ttflHfc X Lfcfc <D £-a 

mm#=»'<?b-c&m.mg,* (2) 

rtfflSfcAnlRlS?SrtS(6=i;*K (3)17 



[0090] 

Furthermore, it compares case of 
induction-hardening apparatus based on Claim 
1 of this invention with case of 
induction-hardening apparatus which used the 
third high-frequency heating device (said thing 
which made specification change in part is 
included) of said gazette, (1) High-frequency 
heating device is compact and it is installation 
ease, (2) High-frequency heating device is low 
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m^M^^ mm > tmx cost, (3) Even if kind of workpiece is altered 
ttf.(4)A««*A«|(0M8 exchange time of high frequency heating coil 

■7vy7J*i>ffimX'-fb\ (5)*A body is short. 

NPW«:fe«ft-SCi:^prffi-c*, (4) Control program of induction-hardening 
5o apparatus is also easy, and ends, (5) It can 

shorten quenching time. 

10091] [oogi] 

* 3891 ©iff 3ftJS2K«5ffiffi8t Induction-hardening apparatus based on Claim 

iMAmmii, mfcmilZisifZffi 2 of this invention is characterized by providing 

ti.fitmiS-Yfrvb& s ffim&Att said cooling jacket in Claim 1 in surface side 

*m*&<0&mWtMmMt\z& and back side of said region for quenching 



[0092] 

co r? — 9 <d m ie m m ^ m *■ m m 

t5lWS-et5©-C, ft IE f£ MS 



[0093] 



[0092] 

Therefore, in the case of induction-hardening 
apparatus based on Claim 2 of this invention, 
cooling at the time of quenching of workpiece is 
made almost simultaneous by surface and 
back-side. 

Therefore, distortion at the time of quenching of 
workpiece (deflection) is restrained. 
Therefore, it can shorten correction work hours 
of workpiece after quenching. 
Therefore, quenching working efficiency 
including correction operation improves. 

[0093] 

Induction-hardening apparatus based on Claim 
3 of this invention is carrying out that clamping 
mechanism which clamps two or more places of 
longitudinal direction of said workpiece is 
provided to induction-hardening apparatus of 
Claim 1 or 2 with characteristics. 
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Therefore, in the case of induction-hardening 
apparatus based on Claim 3 of this invention, 
distortion at the time of quenching of workpiece 
(deflection) is further restrained by clamping 
mechanism. 

Therefore, it can shorten correction work hours 
of workpiece after quenching further. 
Therefore, quenching working efficiency 
including correction operation improves further. 



[0095] 

«K«6A3g«o»-^{cji, 4¥W- 
/5K*feA3fi«©*fiJEtcJ:«9, ir> 



[0095] 

Induction-hardening apparatus based on Claim 
4 of this invention was characterized by said 
workpiece being center-pillar or cross member 
of automobile. 

Therefore, workpiece of thin elongate shape 
with which it is non-flat surface in the case of 
induction-hardening apparatus based on Claim 
4 of this invention, and region for quenching 
exists in longitudinal direction with breadth is 
center-pillar of automobile etc. 
Shape of center-pillar is complicated. 
However, induction hardening with sufficient 
working efficiency is possible at comparative 
low cost which reconciled weight reduction and 
strong improvement to center-pillar etc. by 
composition of induction-hardening apparatus 
of said this invention. 

Moreover, since thickness is thin and 
center-pillar's is elongate, when it tempers, it is 
a thing which distortion (deflection) tends to 
generate. 

However, distortion (deflection) is restrained by 
composition of induction-hardening apparatus 
of said this invention even if it is workpieces, 
such as center-pillar. 
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t'7-f©J;j^-^tfeot Therefore, 



by 



composition 



of 



m % m m f s w <t * ^ -v? * -s <o r* % 



jEf£3tB$ induction-hardening apparatus of said this 



invention, even if it is workpieces, such as 
center-pillar, it can shorten correction work 
hours of workpiece after quenching. 
Therefore, quenching working efficiency 
including correction operation improves. 
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[FIG 1] 

It is rough isometnc view explanatory drawing 
for demonstrating positional relationship, region 
for quenching, etc. of high frequency heating 
coil body, clamping mechanism, and workpiece 
which are used for induction-hardening 
apparatus based on 1st Embodiment of this 
invention. 

[FIG 2] 

It is rough cross-sectional-view explanatory 
drawing for demonstrating positional 
relationship, region for quenching, etc. of heat 
conductor part of high frequency heating coil 
body, cooling jacket, and workpiece which are 
used for induction-hardening apparatus based 
on 1st Embodiment of this invention. 

[FIG 3] 

It is explanatory drawing for demonstrating 
clamping mechanism used for 
induction-hardening apparatus based on 1st 
Embodiment of this invention. 
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[FIG 4] 



8/23/2004 



50/55 



(C) DERWENT 



JP2000-256733-A 



THOIVISOIM 



<DitL m m& • m am g> mm*®, 
m •+ 5 tz ib (o & m & m si m m m 



VMS] 

vfommm-mAttitimm&m. 



[me] 

* % bj? o H4 mm(D mm 



It is rough cross-sectional-view explanatory 
drawing for demonstrating positional 
relationship and region for quenching of heat 
conductor part of high frequency heating coil 
body of induction-hardening apparatus and 
workpiece based on 2nd Embodiment of this 
invention. 

[FIG 5] 

It is rough cross-sectional-view explanatory 
drawing for demonstrating positional 
relationship and region for quenching of heat 
conductor part of high frequency heating coil 
body of induction-hardening apparatus and 
workpiece based on 3rd Embodiment of this 
invention. 

[FIG. 6] 

It is rough cross-sectional-view explanatory 
drawing for demonstrating positional 
relationship and region for quenching of heat 
conductor part of- high frequency heating coi! 
body of induction-hardening apparatus and 
workpiece based on 4th Embodiment of this 
invention. 
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[DESCRIPTION OF SYMBOLS] 

100 High frequency heating coil body 
110 111 Heat conductor part 
200 High frequency heating coil body 
210 211 Heat conductor part 
950 951 Region for quenching 
W Workpiece 
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40 MAttmm®9 5 1 ©fflijffig|59 2 1 rt©M«©iS5^^ 
©*^#ia4>Pt[Si-r4fiig(ciiiS-«©KPg*P3^ria:w 
6nr^4. 

[0033] mmm#sn no. 1 1 1 , 21 
0. 2 1 1 ah^nsmmam^^f^i 00, 200© 
#js(*gui io«b. m«««^©nj§fe-c^$n 

•Ct>4. §«ffcg|5 1 1 0#©F*ig|5K:ra. S»»S51 1 0 

m a #£»*p-f 4fc»©^ip«*5ii s *vc c > 4. 

[0 034] C©<fc5*«S&to&n-OM*l 0 0. 2 
0 0*i<tC/^ai©^aiy-f *rv h 3 0 1 . 302«. 
50 (**S0^L/*t,^Sb«S«KKO^W6nr^4. C©& 
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[0 03 5] 8«P^*** h3 0 0B, 40CD^*P^f 
^^F30 1^3 0 4^6*4. ?££P^*^> h30 

^^9 5 0, 95 1 tsmthii**^ m&mtmw 
sbi i o , mi, 210, 211 (ommiicsMh 

h3 03, 3 0 4(t 9-^W<DSfflijT>£>-oT, Ztl? 
tt*k\*t*««9 5 0 , 95 1 4<fc5fc±^aB 

v h 3 0 1-3 04(3:, 9-^©«H^JI3nfci* 

[0 03 6] ^7>^«»5 0 0B 1 H3K:7j*3ttS<fc 

7-^W©Tffl«I*3tiLa2 0(D^^»5 1 
0, 5 1 0 <t, C©30$#8U5 10,51 0<Dg*;J5ffiJ 

(omm&vm&oMmttti^n i -o-ro^it4 ok o 

^»5 10, 5 1 0«, H7n0ttl>±#*»639#3ftr 

[003 7] ^7>^7-Aa»5 2 0tt, 9-*W<D 
ffEtt»9 3 0 (*fcB9 3 1 ) 0±M*>&fllSX.S7- 
fKAU;<-5 2 1 4, 3tmi$3K5 1 0©nffi«:K9 
ttttetir, 9-^a^-5 2 1CDS#^<D* 

*m*H«iaaEccs:^*^»»5 2 2i, 9-*j«p3*. 

2 l(D^M(C«CD^^BttS«E(CK0^ 
6*Vt, 9-^fl?3;LU^-5 2 1 £7-^WCDf?3;t 

«»««5 2 5<t*>£&*. 

[0 0 3 8 ] 9-^JP3iLU^-5 2 IB, RS1$t#tt<D 
##355 2 1 A i, CO##355 2 1 A<DS^IpI(D* 
^0OH«JBB^6^KSnfcttfflJ5 2 1 B4^6* 
£o ##355 2 1 ACDSJSWJCCB, U^^ttii5 2 
5CDfSa<OHW5 2 5 Ab 1 ftHttS&CCffiEf-rSfctf) 
CDS?L5 2 1 A 1 ^l^tltC^, 

[0 0 3 9 ] 3d#gB5 2 2 B, «L^«Kc»J5fc3ttfcfc 

cdt&o, *(D3«8ffjfctt, iri2?-*flP3;tu>^-5 
2 i<Dfsa55 2 1 B*0«peaE«:fis*-r4fci6©a?L5 

2 2A^6ntl^o C(D3t«F»5 2 2tt % ^<D5fe 
*ttH#*-*»3*U<r«-5 2 i©wn«:**J:9K:— 

[0 04 0] U^iffli5 2 5«, WK*-*#3 
x.M-5 2 l^^-^WOffSitii^fflltS/cBc;- 
hl«ttBK:*tt34«IBRW5 2 5A4, C<om 
ttgB5 2 5 A*H»BfcOC£*.*»#»5 2 5 B 
&S. Ktt»5 2 5A«, **W5 2 5Aai, OyF 
»5 25Ab4^6tt*. *f*95 5 2 5 A a ©MM® CC 
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B, *f*S!55 2 5 A a S 5 2 5 BtCftOTig 
S6@ffi43^^>/ci?)CDl6SP5 2 5Aa l^SntO 
£ c P» KgS5 2 5Ab©5fe4S«BSL^KK:Jf0ftCf^ 
053*1. S5IBS7L5 2 1 A 1 te[IIl&g&CC«}$3 *i£«l 
SB5 2 5 A b 1 <LftoTl>& 0 IBtt05 2 5 AB, m*. 
B, x7-^'J>^»>y>^l) e 33#SP5 2 
5BB, ttl^ttfcJ&SSti, *©-MbW*J*e»5 1 

ocDffiijEccaxo^e>nrc^o 33*3*5 2 5 b©5«8 
nee a. mrteiisps 2 5 a a 1 *E»B£cc«j#-r4fc 

10 tf)©3t?L5 2 5 B 1 #S:tt6*iri>£ 0 £}$SB5 2 5 B 
B, ^0D5fe^|gttaP5 2 5ACT)*»aP5 2 5AaOS 
ncc**j:9«:-s*»t*64irc»*. 

[0 04 1 ]ft:fo, *5>:?*T-A{&tft5 2 0B, 'X<D 
W«*««0Stoj:5«:3ffiF#«5 1 0Cc«(9ttW&*i4 

^»$iM-5 2 1 ««7-*-fe* h • moaUB^fig 
(o£ 9 9 - 3 2. l^*- 5 2 1 *»fc±tffct*3K) 
~CB, ±**6-fey h 3*1* ?-*W<tlg 

Mt&W^^otC^ 0 $/c, fE86a55 2 5 ACD* 
20 *«5 2 5Aa<D— *f©ttSB5 2 5Aa ira©*^ CA 
,£J 4, KSP5 2 5AbCO^ (#a55 2 5Ab 1 
<Dmffi3HTb$>2> 0 ) CBjft) 4, l^*- 
5 2 KDlHl«i#"C*)^-*t(Of4a5 5 2 lBHCD^CC 

*j 4B, iBia±eca6^c4Bac^ 
<fc5teK:it3*iTt,>*. 

[0042] B?iamassp (m^m b, 2o©#u> 

30 >h h7>x«cWH«8W»3-f^*2 oo^ii^nt 

[0 04 3] COct^ Kit X$3 n/c*^HjCDm 1 CDHJS 
185 0 0O4oO7-^$iM-5 2 l#7-^-tz 

i*»fa±iffctt») <t3n, jlo, mm$imm^-4)i> 

i$1 0 0, 2 0 0*jJ:^a^t^y F3 0 1, 30 2 

40 WT©»ffBMIBSiJ®gB<D}g^tC J: ^rtf t^ti^o 
[0 044] ^-r, 3:^gg5 10,51 0±tC^(D± 
«7--^W*«SaeiWRAWKcj:^T-fey F3 

5 2 l**RttaiS5 2 5 A^ttft-TSCiCCjc^rv-^ 

CtitcJ:0, 7-^WB, CE«gP9 3 0, 9 3 1 CDgfcfr 
«©±HHII*6X8fi»5 10, 5 1 0ffliJ(C4oC0 7 
-*ffl3;iU^-5 2 HCJ:orfl?E3ti4C4tcj:o 

50 [0 04 5] CCD^^>^^7T^4, iKJa%A0M=i 
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-YJM$1 00. 2 0 0is£ati}ifiV>+irv H30 1. 3 

o 2 mtmmmvm -> x mmi&»mmmz. * 
vhsn*. c©&. it;jaa»jn^3^;^i oo. 20 
otcHirismsas^^^f^ra, iimsn-c o-?w<d 
&A*im®W9 50. 951 ic*tLxmj£.<Dmffimam 

950, 951 ictew sii5Jii^»n««t^© >? - ? worn. 

[0046]lite, CC-Ctt£SA2tfl*f ^9 5 0. 9 5 
l«?:IA*tlltLTl^WcJ!), fiTfEjlll©^. fltJf& 10 

110. 111. 210. 211 iciig,-rmm<Djft 

SB. ttl^«tt:gPl 10.21 0*JtBSK:|5li;^r[aJ<!;% 

z £ s icmma* tftz cnB. »n^<*gpi 

10. 2 1 0CDWJ&SCD[Sji*£|5JD£-r££. -en#>e>& 

*-rs»^^A>pfmM^9 so. 951 mx-mmti 
5 0. 951 momwicmmnifoMfkz&yiLtz^tc 

to. &tt&iSS^gi#;*ftSC4&ft< , ZH>Xl&& 
[0047] BtTIBttl^lLmcc. 4 o©#£py + -7" ? h 3 20 

o i ~3 o 4frhi$&mLi>mfflmticm'%.mfflm$i2iri 
s„ cntcj:o, 7-*w©£§A*t&£fUiS9 5 o. 95 

mz}^isi<D^mx<D^^>x^ttix^z<Dx. m 

[0048] MK:. 7-*W©fi^fiKj£#5<9£}$o 
T??a-rSMA>Pt^^(9 5 0. 9 5 IKStfIT, AM 30 

jgana&a -ok* 1 o o. 2 0 0 ©jjn?»att*8B 1 1 0 . 1 

11. 210. 211 mfeixmixftmmamotc 
©-c. m$E&tt\ftt,cfy-tj:ftm®Mmv-^ximA& 

»*5t?*«ct,»©r. mmam.*±tfz>ctifix%z>. 

[0 049] ^A*^7L/fc^. J-7^»5 0 0© 
4o©7-i7jf J^W<-5 2 1 A5»$Aii*eg*^ 

•7 — ^ Hr h • m.K>mbm&m. (ogoc-^ftSAu 

^'-5 2 1 £J8fc±lf /ctftl) *t^!tt$t6nt. ? 40 
7 > 7'#<£B5E7 <* -a- 6 ti -5. , 

[0050] Bff5£©j§SA#5S7 Lfc9-*WjWiWB@«l 

*w^g|55 10.51 o±{cfrfee»aaA^gKj:-5 

[005 1] SiJ©aS©7-^(c^jg-r'5^«:{3:. 4>fc 

< ti>nsmmam="(>\'&i 0 0. 200a. ^jg&© 
^mcjggi-rs. -77. ^7>^»5oo«. 

<D7-i'«WBtt#3SS#»5 1 0. 5 1 OlCM&fZi, 50 
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<Dxbfttt%LWfz>!&mzui.K oa>ofc#e>. —flaw 

10.51 0K^l,&C>'7-- ; 7K:^M$n-S*I£B. 
^7>^t8^5 0 0fc. XXStOO-^omVOc^tHi 

[0 05 2] )5mv + >rv h3 0 1~304«, 

^Mf£© 7 - * ©Jf^tcji^-r 6 fc©-c&*u*3:]g-f s 
d2*B&<,>. Wt^5- h3 0 l~3 0 4©ftS-{4 

figldgp LiS-r. ftg. ■ tiL&IZlBxmtJFollfetj: 

[0053] a*, xmnom 1 ®£tfc®$tttcffl&;s 

^jg^A^gK:*il<»-C. te*P^-t>*-? Hi. ^ft4o£ 

fflijfe lo{C»t^-r.SC£fcnI^-C*S. MJC. 0«;tB. 

9 A S < 26£ LTl > l, >«£^M#© A# 3 * «? 
® 4 ft h <, »«^9tc B. TAB $ fc«±W©»*ii? + * 
v h£€< C4t>pJ«6T*S. 

[0054] #2PJ©UI 1 ©HJ6©^Sg{C$£i6Jg&#i 
A^HCCiJt^-C. i-^^iiSOOC^^^T-A 
tSfll 5 2 0 B, 4oiWc*i. BUiE?#ipy f * 7 h iC J: 

(omm&Mxm&icts^xit. v-ftvxm^.oho 

[0 05 5] *5>7*T-At8flt5 2 0*RW4»B. 
±aS©«fc^K«SA*f*««9 5 0. gsi©^^^-^ 
CCB. fft«a59 3 0ffliJ4lEEttSq9 3 H9J4CC. ^ti^ft 
2-3-r^«±4^S4fiF3;L/l^ ffE«SB9 3 0 

flPJ4Jttt£g|J9 3 H9J4K. ^ti-eh3ofoi'7>77 
-AtS»5 2 0 4S:WSli^B. 09* B. M«d44'* 
#ja4{CSWtiBJ:l>. S/c. ttE«SP9 3 0ffliJ©-fflffliJ 

4iiEttgi59 3 1 w©f(kSffliJ4{c. -en-en 1 o-r-^^^ 
>7-r-^ti«5 2 o*S;wrfcj:ii <bp%. nnttt 
^MSfflUccenen 1 o-ro47 7>7 - r-A^tt5 2 0 

[ 0 0 5 6 ] g/t. ±a©^ ^ {C^A*fa«^t9 5 0 . 
9 5 1 ©l»m*>— # U*^Ab^cl->»^ (WT. r>i- 

flrnsj 4»fc». ) kb. KAjtt*flraiMKtt. -e-©M^ 
fffJJc i-p-ro;7^>yr-Ats«5 2 o*89:wrfcJ:t,> 

AS»0r«>J:c>. M-WJ«E©*g^(cfei'^> 
^r-A*«5 2 0*3ofcLhSMll/'CtJ:i,». 
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[0057]4te. ±J6(C*»l»r. KttSI59 3 0ffliJilE 
tt8P9 3 lffliJiCDW*i*){Ci7 7>7*r-A^5 2 0 
*RC* Z m-S. tfEttSB 9 3 0 flttCtttt S * ^ > :/T - A 
®«5 2 0©£fc<t. Jffi«gP9 3 lflMK:f8WS^>7'T 
-A««5 2 0©&£«;&rL 

[0058] ^^K^^iSf^^A^gtCfc^-C^ * 

ffEttgfl93 0 > 93 U^7>m©?«:<, BgtitK 10 
SP9 o 04^-7>y-r.5«fc^{co-c«>J:c>„ Wt«B8*I 

tK95 9 0 0 <DS#^[6j©W^ffllJCDcti^#ifi?: V=7^-?t 

*7 >:/T-AtS#£ 7 - *W©l^{4B©fi^:frfa© 

W 3 ;L U/<-# C7 - i> W£$¥3 fL -S(4g©TffliKc y - * 
W©^«ftB©T«#£2:;i S £ i 6 CCttBe f 9 > 7* 

[0059]ftte, *9>:/^«ftlMHM*flBl 0 09 20 

[0 06 0] *»^©m 1 O^OJ&SCCffiSjftjatttt 
AgfiJCfctiT. *5>^l8i5 0 0(J. 3£t#£8P5 1 
0. 5 1 0 <t, C©3il##g|55 10.51 0©WM*>6 
^IS L/c 4 o© * ^ > - 5 2 0 £ *> 6 % & t 
L/c#. 0UA«. 38#fc8B5 10. 5 1 0<fc. C©3tJ$ 

^5 10.5 1 0L%m<mwm9^77-jjgm 

tfrht£Z>tLXb£l<\ C©1§£. 3m-&gP5 10. 30 
5 1 0fC9-*W*Hz5» h<*ftfc&. S'l<*©^t()Mi'7 

> :/y - Ats«*5 r; _ ^ wffljfc&tt s 6 n-c? - * w 

£3:*#£SI$5 1 0. 5 1 OflKftSjUMJCc!: £&.*><, 

«. iT^A^oStfmt^©^©*^^^©^!/^ 
fc<fct,>„ t©t|£, £#&S1S5 10.51 0fC7-^W 
? h 3 nfc&. C ©J3 W©*£»)M ? v > 77 - AtS 
flt#3tf$-&955 1 0. 5 1 OCtttcltl-fV/ (tctc 40 
U C©iS^r7-i7W©^«^:}#^gP5 10. 5 10id> 

[0061] *^w©» i ay^<mmc%h^m^m 

A^gfCfc^r. «8A*t^«S9 5 0. 95 1 R8*&A 

uft<,><t-r Jn«i«#gpi 10.21 o©mzfe© 

i rxommmam? a o ©fln&is#gp©iia*£ 
fci±te±aiJiW'cfcj:<,>„ ottB. jra^^gpi 1 o. so 
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2 i o*m?z>iiimmm^4>\>wt. mmm^\ 1 
[0062] *^©m i (ommonmicm^ismmm 

AKHtCteC^-C. ■7-i'W©«EA*]^«fW2-5-C*-5 
•C. 2o£fcK#¥Iir&£il,ri&HJl-/c#s. 

^{c^fcwmttij&ifcoTi,**©-?. 

-c. fe^ lo^M-c^sw^ictw^ccts^-r-s. 4> 

^3^A»&^#3^«±r&-?r&J:<. 40© 

msic-o^xmrnrz. 

[0 06 3] #2£BJJ©3& l QXft^fl^ff gff 
ASSBfCfc^T . y - * W<DMAtt&mm& 2 o©tB^ 

koivcbmbu i©jgi£jjn&n -out* 1 o o . 200 

». 2o|^B$K»n^C^-r*C<b€:»*<tLfc*5. 1 

-fjK*ioo. 20 0{c-en-enioro^tt2o£.^ 

-C*^„ S/c. H^SO^^-fjUftl 0 0. 2 0 0{*SIJ 
^clttJ;l,>. tt^^SPl 10. 2 10 

©sasoisis^mioirsjs^tctt. mmmtmi 1 
7.2i epa^y-^wjj^aiis-tfTg^-rnwj: 

- y?> mmm#&i 10.21 oomi&vftz&tB 
sscjti-rsis^(c« t mmmwmi 1 6. 216^4 

[0064] ##693©|fr 1 ©*S6©0Sg(C^6W^^ 
AilKfe^-C. y-i'WO^A^^A^o©!©^ 
fcrn vcBWI 0 0 2 {c^-T J: ^ Aj:»rffimttSir© 
■Pi (^-^©g^ffiJiit^-rS^icfcW^A^tm 

micMUX> 2*:i-rS«J1-K:i*S/c«3*jy±iL 
■Cfcctt^ (,><oA^©^2|s:^©^2~^4©SI)!fe© 
^.Uc^^iS^jS^A^aiLr. ^n^tl04-S6 

^«^«±a©(^gK*-5c»r«fiS-rn«j;^©-c. 
©sjHj«*BS-r*„ 

[0 065] 04«^HJ©^2 ©^Sfi©J15.®«:^€.iS 

ja«E«SA^a©iS^«*iB»3 >\s#<Dmmm#$zt 0 - 
^<t©i4aH^ • m^&m®zm.w-?ztcib<»®mm 

WKffitsiftHjH. h 6 b*^©® 4 <Dmm<D&muc& 
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v-wxs>z><r>x. *<j>g&-fifa<DmK\zm\ tmc 

[0066] *&m<om2 onmwimicmzmm&m 

». *§m<om i <Dnm<Dnmi,cmz>mm8ii&\mm<D 
mmmam^-o^i oo, 2ooi», 10©* 
m&MM ^ jih*^ o 2 -3©nns&iS{*ai$£ *r o fciSJ^ 

&MS=i-OM*l 0 0 A. 2 0 0 A£r7-i>W{C*f[fiJl/ 

rtaiwrt,^. k/a, mmmmm^^^wi o o a. io 

2 0 0A(J, 7-^W©4o©iA>PffiiS9 6 0~9 

6 3 ic*ii,xmmm&®z 1 o-ro^s-a-csiw-cc^ 

S. CC-C©40(DMA*f^J|{9 6 0~9 6 3« > Bg 
ti«g|J9 0 0<D2o©ftgR-^ (S4r«W9 60, 

6 ) <fc. BSffitKa590 0©2"?©g 

ffiSHmfrtHrft^ftlcm JfEt«SP9 3 0. 9 3 1 ©Sffi 
SPffliJ(CS^,2oftg|J-^ (S4-C^fiJ*i9 6 2, mW 
9 6 3-C**„ ) 

[0067] flSJ§i£Jjn&3 -f;Wl0 OAtt, &A*f& 

^9 6 o *-e<D^fflij*i6^<gJnii^T-s/cJf)Ojjnia» 20 

#33 1 1 0 Ai, &A*Mfc6fiilS9 6 2 £-?-©3HIJ*>i=>iSf 

^Jra^-r-sfcj&oijn^^aji 1 1 a 4, TOraf&&& 

S5110A. 1 1 lAO-M^^-m^I?*^ 

<t. flni^^gpi 1 OA. 11 1 A<Dimmfr*>M9zm 
m^mu<Dmm^(oismmiiam^ ■< ah* 1 0 0 aai©*> 

[0 068] STOJjllf^ -f AH* 2 00AIJ, j&A*f& 

mi^9 6 1 **<Dmifr%ffiffl<&m®-rztc#)<Dmmm 30 

#952 1 OAi. mA*t£.mW9 6 3^(DmU^lS 

ftwimm? z>tdt><DM®m&8ii2 1 ui, mmmw# 

SR2 10A. 2 1 1 A<D-%m* r J-i>Wfrh'&ZfrZ> 

4. Umm»S\!i2 1 OA. 2 11 A<DffiSgfM^i=,B?IBS 

jsgpiBi^cDmasgpcDigj^jgaj^n -oih*2 0 0 ajb©# 
[006 9] mmm&& iioa. iiia. 210 

A. 2 1 lAtt. A-oth V-WOftSbiClfifaZMX 40 

[007 0] #C{C##8W©gr3 ©IStti©^.ffi{C^5«^ 

£&c«. f&3©st0fe©^!lK&£ilSJS^A£g (04 
#M) ©ti^-tl5I«|{C4o©«tA*f^I^*W0-Cli 
2.. $&A*tf^l£9 6 0. 9 6 1 UZ-0\<*XU*mx$> 

5. /c/cU B&t®ttgP9 0 0©2o©g$gg(Sfflija>6-e;h 
-en^<l£E«g|59 3 0. 9 3 1 ©SJfSSflffliJCCMS 2 o 
ftgi5-^©«IA>lt^JiiIiI«. frfOKlA*fm^9 6 50 
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2. 96 3 (04#JRD J:9fcl£«><tU. *tt-ett*£A 
*ffl^9 6 4. 9 6 5i%^rM. 
[0 0 7 1 ] &A*t&^9 6 0. 9 6 4CCO^r«. 
2JU$US{*8|S1 1 0B. 11 IB. 1 1 2B**-S"SiSJa 

wmm-a hah* i o o Bicj:-,xm!}&t>mm%iM&2 

ft*. &A#t&W#9 6 1. 9 6 5 fCOOTW:. 

*n^(*SP2 1 0B. 2 1 1 B. 2 1 2B*&?Z>ftm 

mam-3j)i>&2 o o B(cj:-,-c^ffltj*^ia5Js&jni^$ 
ft*. 

[007 2] /JU&iSttSB 1 1 0 B. 2 1 0 B tt. Zti* 

tim4<ommm»mi 1 oa, 2 1 0 a £ landless 
nr. ^-n^n«A>Pt^^9 6 0. 9 6 1 «:*frsig 
^fln&cci^-fs. mmmfcsai 1 1 b. 1 1 2b 
«. •en-e^ASPtmffi^9 6 4©sffi^<=>as, bs- 
jz<Dfflmzmvx*ifoLx®vt>t\x. ^x*tmmm9 
6 4<ommmamc^r^ mmm&®2 1 1 b. 2 
1 2 b«. -en-en«iA*f^JiSt9 6 5©#s*^ji 
BS-^©HPg*ggwr*t[Sjurts:we.nr. &A*f 

[007 3] CCt. l^il^jn^=J^;U«:l 0 0 B©& 

*n^«{*su 1 1 o b~ 1 1 2 B<Dm^x<Dm»^ma 

VCT<D£>)< l Ctj:iXi.>2>. WliOt, m^$©.*> 

6. mRVtxiibZto®m&&i 1 ob~i i 2b©-« 

o r mEmmmc®ffi? * c <t ««*&<Migit&i&gi5# 
s< fcos^aw-cwsi, *cx. matt, m 
mrntmi 1 o Bfcatfi*®^**. jn^ftggi 1 1 

B. 1 1 2B&C#«E3*l> Wfo?Z>t% (C&iJn$M»#g|5 
1 1 1 B. 11 2 B{C8fetlS*g§E*JttI«^«:g|Jl 1 0 B 
K£&£3ft£«fc5&&i^tija (fi|J%. AMftHMBl 1 1 

b. 1 1 2 Bzmmiftbtcbot.c. tmmwwi 1 o 
Bzm&m&vtcw&xibz. ) «:■*-*«. mrtamisgp 

©r. ^^^«ib«K.J:l^ Atttt&ffittB. «T© 
[0 0 7 4 ] ttl^ftgPl 1 1 B. 1 12BOS-«H 

itS. ■e©#a^WiB-*Sffl©£SB*<*g|5<!;. AMMVf* 

asi i o B©-ffii©w?r. mmbtt^mmmtosnzft 
oxy-t'wfrtimzftziifticx&mmMzvz. - 
t(riafl6«sffl!i©««!3ittSB«. mammmnc. 

1 0 B®tttt«>mBttSSfl!l(C. «*6flPJSi^aSttg|J*^ 

[007 5] 3fe?iJK^«cnJ!Jl^<b L/-Ct«i:^ 0 

BP^. mtf. »D^*^g|Jl 1 0 B. Ill B*^J<!: 
l/fcO. AlMWf^ffil 1 0B. 1 1 2 B&EyiJiL-Cfc 



IS 

masfi**#ia •*>©-?. ^^oxm^M^mm^^<D 
mt&zmmm t a hmmwm*izwm%tu h a 

coo77] x£*&w<Dm4<D9m<DBi&< l cmz>mm 
^{c(j. ttmom i <Dmm<DBteicmz&mm.mA2i 

g(E2#JRD i|^«{C2o©^A^^«S^9 6 6. 9 
6 7£WO-CC>-5>. fc/c'L.. &A*M^<9 6 6. 9 6 

7©^A«s»i«E*6nrfc*5. ctt(c*tis-r^<ig 

JS&M&^-Ol'ttl 0 OC. 2 0 0C«2f:^©^3<D 
J©fe<D^,®(C^Si«ii^A^S (H5#flg) ©«#£© 

«fc^cc^n^n3-^©*n^ii»gi5i 1 oc-i 12c 
2 1 oc~2 1 2czmutct><DtLT\,>z. mmm# 

Sfll 1 0C~1 1 2C. 210C~2 12C(*. Ztl? 

-So 

[0 0 7 8 ] fiaffl&W&l 1 0C~1 1 2C. 2 10C 
~2 1 2C©ffi^©&i&|18<^&Am^t#>6©ffil8t 

[0079]?clJ, #f£BJ©Jfl2 ~!84©»t©^$UC 
<&£Kjl$&A§£g (E4~06#M> ©tl^Ktel,* 
T. 2-P©»^aaraM=3-f;U»*. *^©^i©Hife 

<ommicmmm^mxms<D^mmm^ ■< ;h*i 0 

0. 2 0 0%loiWcit©J:^«:i/-CloiUt 

<n>„ c©*§£, ©*>©«. jra^^gqi ioa, 
1 1 1 Ais£vmmm»$n2 1 0 a. 211 a«. -en 
?tim&mmb. mmm&wi 1 oa, 1 1 1 A*j«to* 

M8US&SI32 1 OA, 2 1 1 A©-^ra*0^L^^Jg 

igsstt ^n-en©ffe^«^®gi5©*b> n-5>x(c 

[008 0] *?c. HSteJ:^ 6 ©fc©kl5H$(C& 3 

l at >mtm&B&zftL x v - >? w#> p>m 

©l-o©*lx> h h-^xtc^L-ai^OWg^te 

[008 1 ] fcLh. ^ijga5©*U->h h^>^tiloS 
fc(J2oiL / -cgi^L//c^. 3oJ«±iO-CtJ:C». * 

Jl> ©*1£, mz.iz> mt&m#$iii 10B, 2 1 0B* 

io©*u>h hv^^mmb. mnm&wi 1 1 
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B. 1 1 2 B£J3!I© 1 o©#u> h h-7>XCC&igSU 
flQ$USf*§|52 1 1 B. 2 1 2B*f|«CglJ©l-P©*U> 

h h^XfcS&UTfciO. ^^©^©HUS©^ 
<£CCt&£iflSJa&SSAi£g <06#JRD ©i§£fcl5)«Uc. 

mt*. Jjn$uif*a3i 1 oc. 2ioc4no*u> 

Fh7>X(cgML. Jjn&jSttSBl 1 1C. 112C* 
giJ©lo©*U>h h7>X(C}gt£L. M8Ui#SfS2 1 

1C, 2 1 2C£MW3iJ©lo©*7U>h h-7>XK}g 
^Iz-Cfc^lA, *^©^3*$J:D c ®4©llife©^S§{C 
10 ^SW^^ASES (05te«fcO'06#Jg) ©JS£. 4> 

mmmAmm. «5#j$> ©«£. mi*. flaRamas 
hob, 2 1 0B=&io©*u>h h-7>^«:^ 

U M8tf§(*g|5 1 1 IB. 2 11 B£S'J©lo©#U> 
h h5>^CCg^t. Jffl&^ttSfll 1 2B. 212B4 
JgKSlJ©lo©*U> h h-7>XK:Jgi&l,-Cfc<fcl>. # 
^©^4©*l66©^Sg«:^SiiS^&^A^a (06# 
JK) o«^*»ra««:. AUKHHtBIS 1 IOC, 2 

20 1 0C£lo©#U>h h^XK&i&U MJUittSB 
1 1 1C, 2 1 1 C*SIJ© 1 o©*U> h f-7>*JCjg 
JUftMSttSBl 12C. 2 1 2 C £HCC55iJ© 1 o© 
*U>hh7>7KS«Lti<l:l,». ##&BJ©f&3te«t 
O>lfr4©llte©0m&-5i«^&SSA3Sg <E15te«tO-' 
06#M) ©*§£. fe%^.^<i«:ffi©ffi^*5-ttfenJ 

[0083] C©J:^K, 3o©jl5^iSaJDf^3^;l/ftc: 

30 ©i-rSCiA^-ClfS©^. 20©^7U> h |-7>X© 

[ 0 0 8 4 ] %te. *¥VWV>m 1 ~^4©HJfe©ff?S§{C 
^SiiS^^AJIgKteU-C. Jra&*<*IH5ttRtS«-CJfc 

Kid^at©) ©^©©a^*siAC»ffia («7-i7©s^ 

T5*«EA(Cjf S LU. MK. mffaftJf5'g©'7"i'ffliJ©M 

40 ^^{c^oKo^wr^i^. 

[0085] i *:^BJ©0 i ~^4©^Sfe©JfJ 

A*f *M^©fi^|fiJ©±«5H«: tel> r BSf& o /cjg« <t 
aSJi^iLT. ^A*fa«S^iliK<!:a->-CC>-5,J©^ 
■CittBJbfc. ^A»fl^l|S©S^^|S]©^tC 

t«A txK&m-t 6 n-c t, » -5 fcj&cc , «iA»*^«^a 
<ro%. mvmv) <ba-3-ct^j«^t*-5. c©ti 
friB5A:©i»gi5^©ja^*R«<-/ci*. 
«rfa?A:©a5^*aiPi^-*ct ^ tc»u»aw*8P4»fiS-rn« 

50 ate. c©J:^aiS^*s. »n^i*gp*i. j^A*f 
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CO 0 8 6 J £/c. *mi<Dm 1 ~^4©H)5fi<D^K 

mzmffl&n&Asmic&^x. v - turns z-v? - 

7 - £Bg|5jf£© ^ a X ifi 7 - * "C* S m&lc 

-e©^««B5-rs. 10 

[0 08 7] 

mm ios^xmrs mm <t & •& j: 5 ic&i& stizum 

Lxm-iz>irim7j8#iwmzmm-?zi$Wi?+ * vvt. 
zmzx^zctiftrntLx^z. 20 
[0088] .t-ot, miwvnmm 1 ic&zmm$i& 
Ammnmsiaz. u*<omjxwmMcwm&m<D 1 

7u>/z>A<bffi&x?ts±> ®mtm? zmmb^x 

[0 08 9] g/c, *^©f»^ i icmzusmmtA 

Btrie<Zf$R<D2oa©iSja^jn^^g?r 30 

<3>y-v<ommtt%Mztixb-&mmifflk-3j)\< 

[0090] M(c. *mwnim 1 (ce&s^JsaassA 

(itufe-Mt^Hb ) zm^tcmm®. 
mAmscDm-sttmLx. a>mammmmifizi>'* 

m-c-rt?. ®«iA«Fiai*3Siffl-rsc«b*Jojfi6r**. 
[0091] *&m<Dn&fL2 icmzTgm&mAmm. 

[ 0 0 9 2 ] «fc ##PJ©fi!j}a«2 (C^SiS^iKj^ 

A^S©t§^fc«, v-?<D&A&f<Ol%1$*mWt&ffi 

txmxmmtcztizvx, v-^o^abs©^ (ft 
a^A^ns. LTctf-yx, mAmov-toffi 50 
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#>tcf&Ai*imm&fa±? s. 

[0093] #&9J©I»#313 fC^.5lSii^A$lg 
«. ff*^l *A:«2fB«8<DiSS^A^B«c« > b5IB 

■7 - poymttftvmsmmz t> 9 > 5 f 7 > ^ts 

[0094] <fc -it, *&BjJ©g|t5j?JB 3 CC^SPS^ifi^ 
A^gO«^{CB. i'5>7-tS1f{c«fc^,r'7-i'©j|IA 
B$©^ (ft#9) *«|g(C}Ip^.e.n*„ Ltc&iX. m 

a&© v-* cM&ftmm* w-amt zctttxa 
z<dx, mjEftm*&tofcmAitmimifim.K.m±.-ir 

[0095] *mnv>n*m4 ic%zii6mmmA&m. 

sO'i-x&zctzmii.Ltc. .fc-^r. ##6Bj3©ig 

^4CC^Sig^«^A^a©ti^c«. 

«S«ftA*B<Dl«flE«:«fc»). ■fe>$-f5-f(cjftL 

tc, ■b>5t-£7-mtBfr*>m<miRVlXi)b2>tcib. 
j^A-T^i^* (ft*if)) *i^L/^TC»t><D-C*.5. 

tJS^H^CDiifSjgSSASiacO^KJ:*). -te>* 
-f^-lfOi^^^-^r^-prfe. (flirts) 
Lrc*5or. B5fB2p:^<DiS^^A^ 

-?xi>> mA^oyy-fomjEi^mmm'kmm-rict 
ifixazox. mJEi^^mcmAifmnm^Air 

So 

m 1 ] *¥&n<om 1 ©nss©^s§ic^siS^^A^ 

->?t<D®.wm% • &AKnmmzmiirz>tcto<DWi 
v&mmjLmmmxibz>. 

[02 ] ##£Bj3©gr 1 oymm(omi&^^m^.mAm. 
w?zttib<ommitommim®X'ibi>. 

[03 ] 1 ©^SS©ffJS&c{fcS«iJ§&&A£! 

[04] 2 <^ttO^MKC««iKI9iSjRASg 

bb^ • mAtt&$mzim?ztc&<DnB&ftmmmwiw 
mx$>z. 

[05] *^W©m3(D|«6©^SS«c^«S^A^ 

s<Dtsmmm => ;K*©»ojR*«:»i -7 - ^ i ©fig 
• MAK&mizmi?ztc&<DWwmmmmm 
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* 1 00 MUMa^'M* 

iio, ill mmm»» 

20 0 JtMUnfft:a'f*flE 

210, 211 mmmtm 

9 5 0, 95 1 &Att&mi 
W «7-d7 
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